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,KL oinn Dirn |iio nio .v rin'nDn n^ynrui) o'ODn “zy yD KL oinni ,v nn'nnn dvto* 
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.iOD'7 oVii 450 Nin Dinnn ''zDwnn niwn *7^ v^iddh i'77I3 

[Q □''z^^'iiDDiDn w7Dn ■7IDD lyoDH ?<>n B-'7 A-» q jvoD navn"/ hd nwnin miiyn .i 

:nnii7]n 

Wab = qV, - qv, = q(V3 - vj = qV^, 

|a D’V^^'^DOiD wiDn \m p"? .qiDD'?<n '7N'^30iDn iod ,0 håt) M mii73n '7^^'^3DID^ (i) 

.0 ?^'n niQyni .'niDD'i^'z M 
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:'7K'^DOiDn 'i]'W a^i? Nin mwn 
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'3yjD D'iymwn dn r,, -n |do 3 .0 Nin x = 0.6m mii73a "/N'^^DOiDn ,Q'iinnn 'dV 


:Q lyonn riN aunDi ,D'3yaDn 
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2 
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mm p*?,'73vnn'7w n'7ii7wnnnamnnriN j*oi7» VapDnriDon mi] Vw"iQ»n (i) .n .2 

."jiTi 'ej«nn ^ 2 ^) 2 . 

D'i77nn nno ,"712 mmw Vdd .np-nn Vw o'pinn nnio'7 niiW nm "73 '7V nnnn (2) 

;n?<nn nnonn' dV-idi? 

V^==e-I,r 

■iTDonn iiDyi [Oi? miD Vd '7y nniDn ,nDDi] mn jiddih Dy p"? 

:na Diiin Dim nn\ mian Vy nnDn n« ?^>ir)3 .n 
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V 

:D'i7Tnn nnn nnon 'd*; n>D']Dn nn^annn riN mynD 

12.5 = 15-2.5r 
r —in 

;nnn-'ne; Vw n'7ii7wn nn^Dnnn n« N3i»3 .2 

-L = l + l = i + i 

R„ R R 5 5 

R„^2.5n 

i^^yon "7^ n'7ii7wn nminnn dm awni 

R^ = r + R„ = H-2.5 = 3.5a 

:nnu 'jiw nniinn neJ^D D'i7'rnn nnn jin nwn: 

V=:e-Ir=-e—15- —-1 = 10.7V 
R^ 3.5 

nn in ^ bnvjn - npn’ai iip’n 
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R 
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31.25 


= 2.5A 



D'mTn nvDwn |'n T"3n riTTnV pV ,'odn ''7NT'Nn lODoViin in dith .h .3 

.-6V njiD Hi^nD lODoViin ,(x = 0) A ny td'7ti) 3 T"]n y:iDneJD ,^ 1 ;^ 'dV .1 

pV ,|'n''7 VNDeJO miT ni lAin dith .R^ im Vyw nnnn nn noDoViin nr n>i«i 
. Vp -V^ n?^ n?<D 0 lODoViin .C-ni A-n V^^'iiDOiDnio nm] D-n 
Nin ^l[7n^ nnio p"? A-n '7?^':^30iDnD oVii 30-n nQ:» B niipDn Vn'^doidh ,ni:in 'd"? .3 

aiwnn d:» TINT HNi] .o'7ii 30 

Vb-V, = -6V 

Vb-V3 = 24V 

Vb-V, = 30V mz, 

mnv rrnnnn .oia’n h '? n\yyn nn nr iodo diV^j w/i npnvn 




:Ri im Dirn ti?< imi .7 


I =I(r ) = lxi^ = A = o.6A 

' R. 10 


.non nid)vn'7 Dniino D'TaDni ,*odh 7Dr)o'7nn onin o ,R 2 im Dirn dj ini 

:R 2 *7^ nriDn hn 


V = V + V 

AB AD DB 

30 = 6 + V,, 

Vo« = 24V 


V 

R.-=^- 


24 


■2 ■ 


0.6 


40Q 


:oniN (7inn 


.oniN 40 ^<'n R 2 iJjn niTJDnn 

:nniiin i7in ■d'? 011 aiin nu iwnj. = 30V Nin AB im Vy. nn»n»y id'7:i' 7 .n 

Al5 


0.75 = 1^+0.6 

Ia3-0.15A 


\b = KKs 


R 


V 


AB 


30 


AB 
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:Oni« ]7in0 
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yoi? '7D Vy '7yiDn non Vin ,y'7Nn hiinV n3inyD non Viu d3on .oVini o'inyi □3ii'3a 
nr D'Vono ninDnvy ■!=> jVioej oirn yoj? Vy VyiDn niDV iViun niiw ,PQ yV^n Vw dit 
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QM yV^n Vy VyiDn non iiioi Nin NP yVi^n Vy Vyion min |ii'd ,|' 0 ' t VVd 'dV .□ 
.nVNoej Nin Viiywn non pV ,NP yV^n rnoon ijim wVn '033Dn niun .hVnow nih 

;DD'3D'7W D'iyini INI 

I 
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iVipwn non DN y'^3 .3 


SF — IB^^a IBpj^a — Bp^) 

= Ta j ~ (®0 “ )] ~ ' (^PN “ ^QM ) ~ ^ 

SF = ICa^ 


.ni30on nowV loiVDa^ -Voi'^iiiDnD Vifyun noniii iD'Nin 
.nyQf? niiiNni yi3Ti m^Don pV .x T>i iiinV yQj? Viivtyn niDn jDVi'pw 'loan 'dV .i 
,o'i3i]o D'3ii'D3 G'VyiD D'Vipwn niRDn >3w pV ,D'i3iD0 niiJDon 'nyji o'DiTn .n 

.|Dii7Da nNW" JinADon .nr jin nr D'Vonoi 



.n>t’>!p‘D mnv nnnnn ,’Di3’n n^vn nn nr -i£3Dd in/i npnyn 
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mn *7^ nnnn 0:1 pi ,s n<n |"iv "/niyn "jy niiDn 2 i7in'7 [TODDn mnyn "inN'7 to .n .5 
:Qnm i7in 'Di nn;iDrinn tin nwni. 20mA rrn nr ynn 730 onm ,n7;tn *Di .e n'n 

e 24 ■ 

R = - =-^ = l,200n 

I 2010“^ 

:i:ip rifynDn oiTn nnonn n'NTi ,(6,6) nTiiran i\iJDi nnn mii?] nnn: .a 


I = Io-e RC 


6-10"^ = 20-10“^-e ^’ 20 oc 


0.3 = e 


ln0.3 =-^ 

1 , 200 c 
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lyonn hn imn |q' 7 'inan |q Ni'7Dn nown jdth i\i) n'^piiDD mrn ‘7W .a 

:t = 0 |ion '7nj7n '7y n'nw lyonn tin 7»i'7d ,7DmDDNn "|7 t nnyw ii\DT\ 
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mi;iN nn"nyj n'VDwnn r\mHi niiw lAn nn^iDW oinn tiidd ,n'^7DNn niD'w jyin 'Di .1 


.iiiJD 


2 lr^.2 1 


U = -CV*.^=-C£^=--4.15-10"^-24^ = 1.2J 
2^2 2 


\Dm 2 annnn iDH ,imr> jiion dhit dddn dith i^p i\i) nT'yoni ni7nDn .nfyiiN r\'m .n 


:nDn 


I = Io-e RC 


nn in - - npn>Dn Tip’Q 


.0 n'H'mTn,v nn'nmm'n» D>DDn *7^^ nioinn ow iiyND .n .6 
inVon jM ' 0 ]:iDn ^own '\v\d |'n p"/ ,yQp iwiya nioion |a i7mDn nnon • 

.□IT |'?< p Vyi ,mejiD |'n ,'oaaDn 'n'w |'?^ □?< .KLMN 
D'ya Dn'aiyyj |ii'dd ,nn)D nnipn Vnd ntomn 'jh Dn"nn '7 iwdn i^Dn nnon • 
iDDiDD^w o'wnni INI .0 Nin VVidh D"?oni D'iano *73^01 Dn'Dii'D ,n 3 'D' 

a 

b 

D'DDn Vy y] MN omn iund .nno nnij7» "znd niomn *7^ on"Tin'7 iwdn |nd oa .n 
']iiQ ,|'D' 7' ‘7'7D 'dV ,v nn'nnn n'7NDe; D'DDn Vy ya KL oiDni ,v niTnoi na'D' 

:DD']D'7yj D'ejnna ini .rtmm nniND on Vaym »"ndh 

K N 

a 

b 

L M 

:'7'7Dn D"NDn riN yaa 

^KL “ ^MN ~ VBd 

S£ = Ski.+Ej™ =2vBd 

.2R N'n KLMN pVon "7^ n'7'7Dn niTaann 
:DniN i7in 'dV Dnrn dn yna 

, ^ ^ 2vBd _ vBd 

~ R,~ 2R “ R 

; 

mnv nnnnn .oirn n\y)?n nn nr ~i^vn w/i npnvn 




pVon T]i\D\r> DIT MN omn ‘/ty nwnnn napiJn n^ow mwmn »"ndh (i ) .a 
niD M'zy '7yiD pV ,'o:aD mwn KL mm nwo omn .KL omni KLMN 

.y'KD'j iV moyj 'oaao 



.nam* Nin KL omn ‘zw nyjonn pio ( 2 ) 
K-d H\n Dun |iio :nD "zyiD »oaaD niua N:^D3n mr > t \ Vy nnon • 

H\n non |ii'd ,|m' t 'z'zd 'd*? p"? .nTn iin^ Kin 'oaaon nivyn |iioi L-V 

.nam' 

.KLMN p'7K)n now n?^ n’z'iao MN omn Vty nyiann lyi"? jzin 'd*? nnon • 
.nown riN i'Oizn"? nmon nam* yia"? ‘z'niiD KL omn p'z 

.nyiann n'z'nniKLomn n^i^n "zw n'ziia yia (3) 


Emn = vBd 
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R. 


vBd 

2R 
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EF- IdBsin90° = 
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2R 
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IF vBM 


m 


2Rin 


l'zin mwmn D"?^Dn nn'non nWan oy .nanm mn'no tin naan KL omn (4) 
,naoiz n^i?<nn p'z ,|Oizi i'zin omn "zy VyiDn nonty yaia |?^do .|Oi7 Dnin py ,|Oizi 
nn'non nni?<n niomn 'aty lyia* m |m nn«"/ .vy noNiw omn nn'noty ~[d 

.(N 'Fyon mD ODNn' mm) 
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6-1 ni'7Nwn |D yji'zw Vy ny 


"zw iniQ nD!K)}n .Q Qi'n '"zoejn |yaD3 n^jyon ,R nDi'Tiiy nniTD nD''7i7 n]in3 .1 

.nnnT ''zjDwnn nTwn Vy myDwnej |0|7 ij73 ,N - nD'Vizn 



:niNnn nniiz^n '’zneinn mwn jiD^y n?< R-i Q niy^DNn lyan .n 
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.ON y:^D?^n - K mi|73 (2) 
.N-d R i7mo3 - B niii?] (3) 

‘}d ,q '"zn^yn lyona n^iyon ,m njioniii ,mDp |ow dd'o B ni\pii dq'^d 

.nnnm 


.□O'D DN ly^izi ,nD''zizn "zw q lyonn nNk ,Q,m,g,R Dnimn Jiiy^Di^n lyan 
:ni?< 2 n Tiniizn nD'on “zy "zyiDn Viizwn niDn "zw niio lynfz 

.~in3n TDi« - O miiZD (i) 
.ON y:^iDNn - K miiz: ( 2 ) 
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:DD'3D'7W D'wnna IN7 .HlDeJD 7331 mi3 ,nnD 7li70 '7*7Dn '“ZDUn '73yO nnoiD l'T .3 
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may nnnon ,’ai3’n Nb n\yyn dd nr noun m'7>s iN/n npnyn 


mnn ni"r:t]nnty in‘Dn .nn ninD*? o^nna ni'NiD mnn ,B miiyDV laino 7‘']n v:iDn "ny^<D 

.nvQi? 

IDD*? ni3n TTOn'D *7^^ .H 

?nn»mii7DaDirn iniD (i) 

?Q D-iiTn Dun inn Pninwion 7:j3n '7^ AB yoi? nns^nn tud ( 2 ) 

■’VDwnn '73iJDn "7^ ni'7'^]n lawn .a 
.B nTii7]D n'7NK)ej i’nn hm i't t'tji on ,moa yjmnn'7 'id^ no iiNn (i) a 

.B mij7]D n]'D' Ton ymn hn mt t'tji dn ,n-ina wnmnV md^ nn nNn (2) 

.A mip: oy iDViriy id tod y^on nN i't t'tji qn ,mi3a wmnnV md^ hd rnd (3) 

‘7y i7m']n nyoiyn tin iinii .toh yaon jin i?!!«:! ,i>t Vw in'rnyV yj30 aaiwn »^dn .i 

.mon 

l'a Ni‘7Dn Dinn *7^ ,''7NDwn Tpa ajJT in v = 2-10'‘— Vw nn'noa onaiwo a 'i7'i7'7n .4 

s 

□'i7'i7'7nn .B TON 'DD3JD mw O"!? Dinai ,D'mjia ooitit oinnn oiro .P 2-1 Pi riini'7 oej 
□'P'i7'7nn ODD 0010 ] .K mii73a Pj i'pa o'yaiDi ,‘7;iyD yan '7i'7DDa o'yD 
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niyj n^i'n m‘nN niD'D^n 'VDwn \\>om P2 niVn jin ,iw' i[72 iv^id' D'p‘i7'7nnw 'id 

.□innn yQi?''7yDwn 
''7)ownn niyjn '7yj idiio n?^i !'7 to Qwn .:i 
?ini' r\n? '7?^'^30iDn niV ht'n ?nini'7n nw |q □'‘7N'5iaDiDn widh inn .7 

.'■/Diynn mun n?^ d'tnwdi ,' 0 ]aDn niwn n?< dqdd 
.'■ z^^Dwn "i'pnD □*i7'i7'7nn Vty ny':iDn mii?] "7^ ni7n"iD n?< .n 
.inN iy'iyVn '7y 'VDwnn nitun y^nww niQyn pin l^<^o .1 


']w “/yn poDDi R i;i3 ,C "zni? ,s nnn H|7D onninD dd'ddVw ''7Dwnn ■73yDn .5 
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.B-l A 
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.mani i^nw a'Of7DNn nrmn tin iiiyn .a 
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4 iniD Jiun/io 


:Nin 'VyDunn mwn p"?.0 niiw nniiDnD'Vi?"]!!!!'Voejnn niun ( 2 ) + (i) .n .i 


Eo=E ,=0 

Vd i"?'?« H\n ''7Dwnn mwn p"? ,nD''7i7n tdido 2R Vw i7mD:i hn^d] B ni\pi (3) 

.'mij?] ivoioD riTDioii nD''7i7n od Vyw |yo«n 

E 

" ( 2 Rf 4 R^ 

nD'on .noo'7 mg todh nni ,n'7yn'7 '‘zotynn non on hd'dh Vy □■'zviDn ninon .i 

:D'77m Q'iiw ninon p*; ^nyon k' 7'7 nom« 


mg = |F^| 

mo - 

I I 4 mgR^ 

kQ 
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''7Dwnn mwn o laon no p-\ hd'oh “zy '7yiDO o,noD'7 niDn |ii'd (i) 


.ODNDD 


''7rDii/nn mwn o mon no pi dd'qh ‘7y VyiD K mipaa o non |iio (2) 


.DDNno 


'■7Dyjnn nnn p"? ,B ni\pi nura nD'V‘7 mi' nnn^ A nTii73 o ,n'7y«'7 ni^n |iio (3) 
:B niiE^n n'Vy VyiDn ''7Dii)nn niDHD om' Vm ,A mij7]o nD'on "zy ‘7yiDn 


IH = |FE(B)|<|Fe(A^ 


maj? nnnnn .’ajj’n ab niyj?« nn nr noun w/l npnvn 


/ 5 *V 


niDn pi 3 ni\\7i nwND nD'' 7 pnD inv niJim C mif?] o ,novi non jiio ( 4 ) 

;B niijvn n'Vv iv\^n ''7Dwnn niDno lop ,C hd'oh i\} VyiDn '■7Dt!jnn 

H=|Fe(b)|>|Fh(c| 

/n «iia H\n ]iD]n 'lun □'mii7n □»D'yon 'oi .1 


nni iiA'Dn ,niiu Twni in'nw i)} nnon Mi \i i'ipn^ nnnin« nnnn .n .2 

.\n'i\) Dnunu 

nmiD ,'7Qi7Dn layn "zy cnjipn ddoV niiw L, mnn i^ nnnn .n 

v(l.) = v(l,)+v(r,) 


L2 nuDH .1111' "zn;! n'Vy oiunn nnon o,A mi 3 N'n mnn . v(L|) > v(L2) pi 

.B nnn N'n 

:H|7Dn in DiTH Jiz^i nitnnD nnN iD2. dith n?< iwn] .3 
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“7^1 Ri Ta]n D‘nnyDn ddd :D'nnD iQ'n 'dV im "zy nn»n fin iwn] ;Ri niwn 

noiVD ,"iii7Dn d"nd' 7 niiw ninn 

vK) + v(L,) = e 

v(r,) + 24 = 30 
v(r,) = 6 V 
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1.5 


:Dni 7 < i 7 in 'DV 


:R 2 T:i 3 n ' 7 y nnnn fin n^mi o'Diyn Vy D*nFir)n fin niiw]i iirn] :R 2 iiwn 

v(l,) = v(l,)+v(rJ 
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p(e) I,£ 


1 . 5"-4 + l "-4 
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45 
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.nnwnV n'ziVy N'ni ."riv L, nnnn ' 7 y nFinnej |ndd 


nmv nnnan .oipn h'? nuJ)?n nn nr lovn bib»2i in/i npwn 


■ 


. 3 V ?<in -\\pm ' 7 ej D'iyinn nno p*?,nn»n 11170*7 Vaiyoi mnino mnn {^) .n .3 


innnn iii7D3 dith dn m\03i ,D'j7Tnn nno nnoiDi 

3 = 4.5-Ij0.é 
0.6-1^ = 1.5 
lj = 2.5A 

.ni imD*? DNiini htno mnne; 11113 .mi3n iit dith jin N3iD3 (2) 

:D“iTn n?< P = IV ;nnoi3i 

AB 

3.6=I«-3 
I^ = 1.2A 

.noiifn pin 'p Vv ninwon im mm dn N:i03 

2.5=1.2 + I^ 

I^ = 1.3A 

.3V 7<in 03 AB vopi nnon p*? aibV Vapm iiino ninvyon 1331 AB yopn 

:DniN pinii'3i3 nvD 

V^3^I^R 
3 = 1.3R 
R^2.3m 

:ni'7'3^3n H!jn3 .1 

Pin fe = 4.5 

2 


TTn - '7D'iyn - npn’oi iip’D 



nj7Jon in D~\ir\ ~ '7:ty»n Ve) nVijrwn nnsnnnn \opT\ ,n‘7NDw tit' i"3n qh {^) .j 
|0i7' mnn Vy nnnn .(V^ ^e-l^r nnonn 'd Vy) joi?' D'pinn nnni - '7iv 
.irn' w'7n ^l^in mnn T^n p "/yi ,D'i7Tnn nnioV niiu ?^in o ,DNnn 2 
HD^iyn Ti^n N’ni ,mi3n Vy nnnn ,n:'n' tit' t'dh y^nn dn ,|Di?<n mi^ci ( 2 ) 

.nnwn*? n'7i'7y N>ni ,nn ninDniQ ini'npin 
n'Vy nnnn .mnn Vy *7^ i^in A nTij?: oy td'/jid toh yawn iund (3) 

.ni3*n N'ni ,DDNn' 

.nno 3ii7Di mi] ■7iy oiwd V^yn li^i] fyniDD i"]n y^onuD .i 


3V,3.6W 


s = 4^V 
r = 0.6Q 


imnn nn^Dnn riN nwn] jtwni 


3.6 = 


R^ = 2.5n 


:D“iTn ri7< iwm nyD 


e 4 5 

R = =1.45A 

R^ + r 2.5+0.6 


-\'Kn p '7yi ,mi' n'n« |7DDnn □] .h Tyoi inwniij DirnD ini' “zm dit iD'zn'i? 

.'piwn'? n'ziVy N»ni ,ni nniJiDn noi^iyno ni 7 Tn nw^iyn mnn 


.D’b’ba mav nnnnn ,’Dipn Kt? niyyo on nr ido» aib>s wi npnj>n 





•I'O' T '7'7Di □'i7'i7'7nn nyiin pio 'd*? .r^in "im'7 ^<ln 'oimn mwn iiio .n .4 
'7y "zyiDn >DD:iDn noniy udt] hu^o ,|ioi*d 'zty '3wn i7inn 'd*? niejn '7iu jin iwni 

t'VoDnoDii niD '7yj ;iid Nin □'j7'i7'7nn 


SF = ina 


qvB = m— 

^ m^v _ 6.6410~”-2-10" g: IQ-^T 
q„R 3.2 10“‘‘’0.05 


.nyiDnn |ii'd'7 idind vnn h\7\ iiiio o ,0 wr\ 'ODAon niDnw mayn .1 
'Vnwnn nnn |iio p*? .0 niiw □n'‘7y “zyiDn Viptyn non ,"iw ii7i iyi3' □'i7'i7'7nnw 'td .3 
,nDn |iio oy Kin mwn 1110 ,ai'n D'^^'iyVnn lyoiow |iiod .naJD"? Dn'Vy '7yiDn 

t'Vownn riTwn riN awni .noo'? 


SF = 0 
Fb = Fb 


qE = qvB 

E = vB = 2 10''-8.310-’ = 166— 

m 


.166— N'n '■/ownn mwn nio^iy 
V ^ 

- d) iiNnoiDi ny'Dion ,E = —^ nnonn ’dV nini'zn ja □'‘zN'^iioiDn widh tin iwn] .i 

d 


idiiniVn ']w |a lymon 


V 

- dE = 0.M66 - 16.6V 

AB 


,ni»3'7 nQ3n '7N'3i30iDnD ?<!n '“/»tynn nnyn |iio .d'/ii 16.6 Nin D''7N'^]oiDn wnon 

.nni‘ nina '7 N'^]oid:i Pi ni'7n p*? 


nn iTi - '?D^n - np’t’Di iip’D 


:ODNn pnvjnn 'dV nvi^nn |dt nn .n 


A 1 7 iFc? iq-E, 

Ay = -at^=-—= 

2 2 m 2 m 

a a 

t = ^3,54.10-., 

V q„E \ 3.210-"’-166 


;‘i7DiNn i7nvnn dn Ni^D] 


Ax = vt = 2 • 10" - 3.54 • 10“^ = 0.0707m = 7.07cm 


:N'n ''7rDwnn niwn niinv .i 


w = Fp-Ay = q^E-Ay = 3.2-10"'^166-0.05-2.66-10-'^J 


; t = 3s nnon T)H .0 Nin Vnirn nnon t = 0 |DTn .n .s 


V^=e 1-e RC =20- 1-e i-25-ioMock)io-^ =9.02V 


iVifTn ivoo DN 


q = CVp = 4,000-10"^ -9.02 = 0.0361C 


:*72T72 mUNH DN nwnD .2 


1 


U - ^ - - • 4,000 -10“^ • 9.02^ 0.163J 

:ID 1 T "inivej |yom ayinn nnn ji7d 3»7 ni»y nno nyD i7DODw n'^nwnn n'AiDNn 


^ei ^ ^'0361 - 20 = 0.722J 

t = 3s \Dinn DDUD] ni7nDn .7ni7n npnD nV'nno ,A iJin"? nin poDonu Mm .1 
:NTyDai]:ny'nnt7nDnn7'nm|yDDnn«.At^3s ■iDi'7D,t = 6s lorViyi 

.q, = 0.0361C 

n.nay nnnnn ,’Dirn n'? n\yvn on nt iodd m'p’s in/i npnyn 


/46 



3 


t 


: t = 6 s loo liJODn nn iyjn 3 


q=-qQ-e ^<^-0.0361-6 i.2moMooo.io-^ =0.0198C 

ni'iiyn w!'7wn ,-iiDi7 q-13 - ,|Oi7i -p\n vid'wi n'7iv ni3iw?^-in ni'Dwn wi'zwn 

.uvi? Ninmi« qnan niNnn 



.n 


:?<in V'Von *7^ nnN qown .n .6 

= BA cos a 

D 

;>ioan 'd"? idth by n]nwD a n'iirn 

a = wt 


'VD'Diyn qowni mAoiDV -\2\h'0 '033»n mwn t = 0 yaii o on'Dipn n":^i73iDn mni 

= BAcos(wt) 

$3 = 0.08-0.04-008(3001) 

$3 = 3.2-10-’-008(3001) 

:nonDn iddd Vidd iidth 'd"? qoein Vw nnnDn Nin '7''7 di i^iDe; mwion .n 


e = -N—B- = _8 oO- 3.2-10-’-300 
dt 

e = 768-sin(300t) 


—siii(300t) 


:a'Oi7DNn niiion nu nwn3 


768 


'eff 


Æ S 


543V 


nh in - bn\yn - npn’Dn iip’o 



noDo'/iin n?<iDyj Q'Uj7DNn nnwn tin nwni 





543-200 

Nj “ 80 


= 1,360V 


nonnyDn n';n]^<n tin i'Ofyn'; i^ni ym dioi naa nnnn '7oyjn tVihV iwdno 'NDwn 

.f7DDnn DN |»Di7n'7 **72. ,DonNn □o''7ion □■'/»ni DDO'nV 


.n’'7’'7D mnv nnnnn ,oirn h'? niyyn nn nr iqdo tnVi? in/i npnjjn 



4 innn 


6-1 niVNyJD |D WiVeJ '7VI liy 

niiMDD HDiD ?<'n iiini'7n |q nynn mKV .Doiyo nini'7 ']iy |a tidddd □■anofy'zN nni'z?^ .1 
:DD']D'7ej D'wnnn i?<i .iion no in'Drn it n'7Nw:i .nVvK) 'dVd a m\Ji nijyDn 



.D'3noi7'7Nn Vw JTn'7nnnn niTnonuo • 

.Tiini'7n iniN L • 

.TiiniVn'Dw |a i7m)on d • 

.nini'7n i'n □'■/N'^DOiDD enon V • 

.|noj7'7?^n lyoiD “zia e • 

.inoizVNii non rrie • 

?D'Dnoi7'7Nn "/w '7i'7DDn mi^ 'hd .?< 

?nini'7n la nniyn 'VDunn mwn |iio inn a 
.a n"uon jtut *7^ owson nn □|7'7nn in D'aman niy^ONn lyan .2 
nODlQ 1,840 'D n'717^ DnOIDW ,D‘DIOnD JIDl'ZNa □']nOp''7Nn DDI'ZN DN D'D'‘7nD .1 
»nej dd'id'? .nioi? n"DDn jtiitw n^03i ,uo nn'nnn noiD] nDi'7Nn .□']noi7'7Nn 
:Di\\7n niirny nViuw ,n'iiTn jin ‘7'7;in Tin'7 |no ddn 'zdw ,ni'niyDN 

.niniVn |q □''zN’^iDOiDn w7Dn 'id'w .i 
.o'iionDn '7W n'n'7nnnn nn'nDn md'w .ii 
.(niDD 'Dl niofyn in n‘77;in) wmn »n'iyn riN ni'nwDNnn nnN '7 d‘ 7 lyni? 


nn in - '7nu>n - npn’03 np’a 





iKinnn '' 7 Dejnn ' 73 vi 3 n nn hdq nip .p Win ' 7 w n'Vnon niiaDnnn ni'iD '7 'lO'] n^i' .2 

d'Wd .VQp 1^1 Nin .A ?<in \'7\!J "innn nDww pi Win ‘7'n Nin AB .□i']d'7w D'winn 

.''jnim lono'jiin .nn'H ji'O'ddiI miuDJini ,e Nin nniin ifi?)! 
s 



VJOpn ■iii?< ,x Vej n'^piiDD V lODoViin t\h dwi ,'7'nn piNV C niiAn riN t'th um 

:r»tKnn niK^mn n/< Vnyi ,AC 


0.8 

0.7 

0.6 

0.5 

0.4 

0.3 

0.2 

0.1 

0 

x(m) 

0.91 

0.84 

0.79 

0.72 

0.65 

0.57 

0.54 

0.45 

0.41 

^(v-) 


.V^ynn Vej nVipe^n nmiiinn dn x , A, p , mryn ijjan .h 

-x Vej n'^j7]iDD Vej ^i^ looie; .n 

,£ D''NDn r\n ^lan niTvn .;i 

.i'niiTi' TiH i3"^i .^iian yiD'ej inein .1 

. . , A = 0.l6min^ 

Vej n'Vnon niT;i]nnn riN nun viD'ej' dV . nnVn nr tvjdV iin] .n 

Rj=0.4n 

.Vnnn 


/^y 

■ 


.n’'7’‘7Q mny mmnn .’dij’h niyj?o dh nr lacn in/i npnvn 



10 Vw naiD nnjDnn '7yn ,n3JnyD i33i n'7“7io i'jo □d»39'7w '"znunn “zsyDn .3 



.R,r, e*7W n'}^i73iDDR i33n i7DDn DN lyan .n 
.inn33iin *7^ n'^ijyiiDD nDnwDn T33n "7^ pDonn Nin QD'3D'7idJ '^lan 

P(W) 



ni'i ■i'7in H\n vitoi ?nDiD3 nminnn 1103 iTDonn yno nn>i riN naon .n 

?nm3nnn Vw D'nQ3 oonyn du 

nnn n?^i DiTn jin ih'^d :n'n]n) n'D»3Dn nniTSinn ti?<i n'7'7ion *7^ »"ndh .3 

.(oniN 9-1 DniN 3 rnminnn *7^ doiw doiv D'i77nn 

T'Vo'DiTD Nin psonn n'7'7ion *7^ niV'^Dn 'hd .i 
.'' 7)C)'Di7)on D"iTn riN inwn ?'^n'Dpr) i^in Dirn qw 9^0 n3^"r3 mip] it'n .n 


nn pT - '?D\yn - np’ron np’n 






IN'ODHD ODD 'DTH 'NOOni »Np'T'DH 1 820 n*?'! JII'ODADV ‘/DWD |Q \\\DH~\r\ “JWpn PIN .4 

n?^^"in "iVnoo .|iid» h'hw |yiD m^y loon?^ ,mi7ion t n'n 'iVnnw Dnoi^n w .iodin 

ID^on ODD nnoD oo'TNDn TiynDn'7i inynDnVi ,DnT nwi] V’n'? iiiOD p^n tod"i?< non 

□' 7 D ,|D^Dn ORD Vy 'Vnwnn mTV wty nyDwno ooyiDn ntyn pV dtii? iiy .niiioo 

.■711111 iM'D '7 noon ononiiJ oniyinn lyo 

tV miD p^on B-i A ni'nwD?^i .p^D"? ‘7'Jin |q 'nn jiimiwdn yniN ddod"? 
p^on ORD noDR RMnejDT^RD TiR?^i [71 .'7'nn '7y» Rim ?<in D-iC ri'iiudnii ,'7'nn 
N'R yiTiD naon .n"ODR i^imr yniT^n |q» JineiD?^ \ vh 2 ii”^ .'7'ni dit diit' iwnd 
D nNRD Dm'winR) jiiirnr ni'nejDNn tyt'/w Vdi p^^on ord noon n*? yiiDi ,i^ii'n 

.(V'ni DIT D^iT nV iwnd ordr n^D 



ABC D 

i7R1D Vyj R'lfpilDD P^DR ORD Vw n"OOn R'ItT RUDI ,RDn ROiyDl “liyiW MODI 

.3A "TU DIT*/ niNon RiNifmR iVipriRi ,p}^DRD 'z'rr 


6 

5 

4 

3 

2 

d - (OnOD'OID) i7R1D 

\r 

24“ 

IT 

35“ 

45“ 

a “ R"ODR n'iiT 


.jD^DRD "zTiR nn D'iy'RiDW Vdd niOj? n"ODR R'iiT yiiD naoR .1 

-i "7^ n'^i7iiD3 tana '7W <^11 iooiw .1 
.yiNR 1113 Vw ' 011 DR RieiR Viy 'i7Di7<n 1 'DiR TIN f^iiR niryi in^d .1 


.n’!7’'7D may nnnnn ,oij’n Nb nu)y’n nn nr loun diVs in/i npnyn 


/U 







^ia*i7 

□n . 2,500|iF i'7in'i7idj 'D'‘7nt)(7'7N ■zni? Vej ni7nDi nD'yo onpin onni ni7'T'D 'T'JoVn .5 
.ni'Dej 'nej Vdi lOODViin nnnj? n^ D'nejn n>iy |iyej niryni ,DD'3D'7ej Vaynn nN D'n'Din 

.nn'3T nnnn ni?« Vej n'iD'DDn nn;»]nnn 



8 


'lian n?< '3nO|7VN |i'V';» miyn iVi'f? on'DVnn 



?o Vaj7n Vy lyonn nm t = 0 |do onh 

.nii7Dn D"ND n?^ 'dV .n 

nn in - '7niyn - np’T’on iip’n 









.R im Jin^Dnn tin Qwn .;i 
.t = O |DTn DITn TIN QWn .1 
miDD "rayon on n'Ntyni ,'nnan m'^a onnjn o'TO'rnn iiironn ni'ion -inN"? .n 
□n nyw 'nrd unyD .9V "riy ^ny "ry hnid yny loooViini ,nirt9 |"iy jroDoneJD 
.■13'7 nnwDN nn'D i]"N .9V-D n3iD3 nNnp iiNio nooo'riinyj n‘nnn 

Ti'oaannopVM nNiifjn 

au □inT1-llTl'7,v=8— *7^ nn'n01D3D3,DnDD>D3D6'7U-10li7:inDnD 1,500'7yn'7>'7D .6 

s 

.‘7''7Dn aiu'O'r oa niun iiio .ni"? ymo Vn lanou ,B = 0.2T thn 'oaao mu nuu 



.{[lyun |iio laa in oy) □inn'z ‘/''ron nooD iVno^ '7''7on Dnirn onm |iio tin in^o .n 

■Ilion TIN DJiynir t^o noon 

.□inn'r inooD n'rnoi >" 702 . iNian ,y:^iDDn muion o"NDn "ru i'nia tin in^o .n 

?D!nn'7 '7''7Dn tidod -iVnon muio o"nd i^ia yno .a 

t 

,B = Bge ^ 'loon'D "ry niun BN D'a'Oiro ■7nN,mun niranniaoinNO “r'^ron inN'iDon 

.□'yaf? DnooiD on t = O.ls" 1 B^, = 0.2 T iund 
□J iyni? T^o noon .{|iyun |iio laa in oy) nr miron ^'"ron DUTn mm |iio tin inno .1 

■ Ilion BN 

■lom "ru n'NiraiDD ■7''7Dm:inn,muion o"N9n BN HNBon Moo QBD .n 

/ 6 ^ 

n-av minnn ,>Di3’n n' 7 niyvD on nr iDc^n ni!7>s in/i npnyn 



4 inin Jiunno 

■ 7 ^ VyiDn non 0:1 p'7,mni'7'7 i3Moi,TnNNin D'aivD niniV'Dw |a'Vniynn niiyn .n .i 
■7Qi7Dn i'iin nyQ|7 nn-nna D'yn D'3nL)t7'7wn .riini‘ 7'7 a:i'3i yiij? i^in □'3nO|7'7Nn 
np'-iT"? riDiin) nVQiD Vi'zDion p'7,nini'7'7 :i;;'3i nyDf? niiiNnii ,nini'7'7 

.(n'zyD 'D'7D i7T ,n'i7D!^ 

lii'D .n‘7y»'7 ?<in on'Vy “zyiDn ''7ntd;nn niDn |iio ,D'3noi7'7?^n "zw '7i'7D»n mi^ 'd"? .a 
'‘7Dyjnn mwn |ii'd pi ,'‘7Dwnn mwn 1110*7 imn *i'i\D lyoD Vy "zyiDn '"yDunn non 

.nojo*/ Nin 

Ti7< yni73 .jiiniVriD inui ,D'3noi7'7Nn itij jin'n»n |iio 0*7 n'iirn tin n^d3 .3 

:Dn'7 n^'31 y TN DNI ,Tlin!‘7‘7 *70170 X 

V 

tana —— 

V 

X 

, .v^=U(, p'7,nyQi7xTNnniTnon 

:VyTlNNND3 

f ^ qE^ eE, 

V =at = —t = ^t = — t 


m m m 


't=L 


:e=v 


V —^ L _ eVL 

^ ni Uq dmUg 


. ’^y eVL 

1:ana = —- - 

v„ dm u. 


nn in - '?niyn - npn’oi np’n 



Tisn.i “7^"iiynriNinin wni,—^ lyiD'wej,nwriNiiiiDOi]'7:ij7 
£ AeRj 

iId"? .(o,0.4V“') HTipn n?<"iTiin i]’7Tpiy 


- = 0.4 

8 

e = 2.5V 


.o'7ii 2.5 Nin D"NDn 


: (0.8,0.9) ,(0,0.4) :nnip'3 mw 'D'7,m,'nnan yiQ'w n« .i 


0.9-0.4 1 

m =-^— = 0,625- 

0.8-0 Vm 


:(x Vej nn'n'n yVn ,y Vej niTn^n |n yiD'ejn nn'n'] 


• Imm^ =10“®m^ :enDn ,yiD'ejV'lOQn .n 


p = m-A£Rj = 0.615-0.16-10^-2.5-0.4 = 9.84-10“"n-m 


:Vjy>Dn D^Tn n?< ya] n'ejNT .n .3 


j_ e ^ £ 

R, R + r 


:i7DDnn DN KYm 


P = fR= R 

R+r 


(R + rf 

"ini'n VdV Nin DiTn o ,ii03 p'Donn iwn nDim nnannnn nejND, p = +R no'in 'dV .n 
i7DDnn nVN Doiyn pV ,ddnV ^Niej oirn jiminnn Vei D>r\\:i^ ooiyn ."i^[7n dit 


.V»yV 'iDQn »dV da nV^ejn Vy niayV nejDN :niyn 


nn p-i - '^niyn - npn’Dn •np’n 



Vy nnD*? niity D'i 7 Tnn nnrD) n'n^nn 'dV OQ^fo nein D»i 7 inn nn« tini onin jin 


:{R T:t]n 

R = 3n;P = 12W 
P = I'R 
12-I^-3 
I = 2A 

V-IR = 2-3 = 6V 

R-9n;P-9W 

P-I^R 

9-I^-9 

I-IA 

V-IR-1-9-9V 

:nl^^lltyD^ 'nu JiDnyn iin niJiMi ,D'i77nn nnio nnoni i':^3 

6 = e—2r 

9 = e-r 

:^<ln nDiynn inriD 

E-12V 
r = 3n 


.□ni?< 3 N'n Ti»K)' 3 Dn inm^nni ,0*711 12 Nin 7 i[ 7 )on d"nd 


;ni'7'^]n n« awna .7 


P le e 12 2 


.50% IN — N'n ni‘7‘N]n 

2 

n'WNi N'n ^7:1^ niO'NTiDn n 7 ii 73 n .ddn n'h R inn nn^Diin i\dhd 'Vo'opn dith .n 
n^pn DIT Nin mrn nr .ddn on i” 7 W pDonni 73 ]n nn hun ,Dn'^n 


Im —= 4A 

Max r 3 


mnv nnnnn ,’Di3’n n'? niyvn nn m iQon ni!7»s wn npnyn 


/'T-z. 


'0];i>Dn mvyn 'jv) nom |iion »nniD^ miD onn ^'nn dit dut ni nej^n .« .4 

\D'^r>n onwi ,^Dn ' 0 ]^d niw mw« Nin >jin dit mir nwND. B„,, - y^nr) hid i\i) 

yi 

.'7ii7yjD 'Oiann mejn Vw 'pDiNn nom |iion hdid 
N in pi ,|DiiDn nnyD"/ '] 2 \nr> ,'7'nn onin mwicny '033«n niwn |no B-i A ni'nuDNn 

.piiDn oriD i)J v'DtyD ni 

nn3D Diij? 03ty [iiod .hdid^ ?<in '7'nn onTri mwDW 'odadh mwn iiio D nnvyD?<n 

.onon i\i} n"OD n'nn ni ,m\Dn onon 
*Di ,nn"iTD n\r\ *7']^ Dun 'oajon nniyn |iio o ,onDn noon C nnwDNn 

D'ejinn i?^n .a niMirn niTD \\VDi |iD>ino noiD '7i|7tyn '03ADn nnyn |iioi ,|'D' t '7'7n 

:Dn'3D'7W 

:n"ODn n'iiT n?< yo3 .n 


Bl M'qI ^ (J'qI 1 

Beii 2itd-Bg| 2 -kB^ii d 



.n30i7 n»'DDn ttiit d [ynnonej ioD ,i 2 iyp\ij 'loon >Di 

:«Ti3n n?< oo"ny3i n'zno ■invJ3 .3 


tana 

l/d (l/m) 

A 

d(m) 

1.00 

50.0 

45 

0.02 

0.70 

33.3 

35 

0.03 

0.51 

25.0 

27 

0.04 

0.45 

20.0 

24 

0.05 

0.31 

16.7 

17 

0.06 


mn iTi - t>D\yn - np’pon np’D 













































\nDm .0 n'n t = 0 |Do '7:ii7n “zy nniDn 'd*/! ,'7n|7n Vy nn»n noDo’7iin .n .5 

.0 Nin □:» nm lyoiDnw 

'd"/ .-iii7K)n yD"?^D'7 niiwn nriD Vy a^"nD '7ni7n '7y nnon nnon .9V ?^in i\pm .n 

.9V Nin ni nniD 

:|mn "/yj n*iif7]iDD nnon UNinynn ,'Ti3n» (6 j) mii7]n np'i .;i 


=e- 1 —e 


7 = 9 . i_e RC ^9_9.e RC 


-2 = -9-e 


-— 2 

e RC=± 


RC 9 


2,500-10^^-111 - 
9 


= 1,6001^ 


.TiiDn 'i7in |Q nnjoV niiw tipDn "7^ QfiyTnn nniD pV ,0 ?<in t = 0 |DTn "zapn Vy nnnn .t 

:(d"nd' 7 niiu D'pinn niiJD p'z/'znt'n nii7Dn) onm jin 


Vr = IoR 

I„ = ^ = -?- = 5.625 • 10“^ A 
" R 1600 


:ninwD7< riQ'D .n 


.-iDDo'7iin TIT i7nDnn'7 "td' “7ai7ni .n'DioD'N n]'?< lOiDo'ziin nn;iDJin • 
.Vupn (7"JD] iDi ,DiT oyo nD«'7iy3 Viiyn *7^ rminon nnDwn • 


nn in - '^niyn - np’T’on np’n 


pV 'DDSDn ,oinn'7 '7''7Dn iid> 33 iVnm mwiDn mm |iio dh .n .6 

n«3Di mwiD 'OD^D mw 1 :^ 1 ' yi"? pin »d^w mtym mr ,n'iwm d"nd 
'OD^ nn mun iiioo ni^n mwinn 'odjoh mwn |»o p"? .nipDn ^lown n^i ['opn'7 
I3IIO ,nm imV '0];i« niw ni:;" mmei hd mon *7'73 'dV .^Tn -iirT? ir)i'7D ,nipDn 

HVejn *ainn |ii»d ny rti'n"? in^ 

:?<in mwn ~\\ t\i i’/dwd V'Von in 'ODApn .3 


<^8 — = BttR‘ 


:Viii»on )0"NDn Vw i'77i;i nn 3wn]. At = — :h\t\ Dinn*? V-Von dddd qw |mn p-iD 

V 


= _j.j TtRBv _ 3.14-1500-0.03-0.2-8 _^^^V 

I I At At 2 2 


."iHiHD pin 'D *7y 'n'w npy d'^ndh n 
mm nmD pV /?< fi'yoi yjmnnw niOD “|iDn ,|)DTn oy |opi ~p\n ^own ni mpoi .1 
.[lyun 'Ainn |iio i:id dut mm ,‘)r)i‘7D Jh n'yoiw itV n'p □;) hdidh 

:|Dm Vty n'^p]iD3 »qown n« .n 

:|Dm 'D*? »nutyn Vty mnjn 'dV mwinn n« 


e = = 1500- 

dt T 0.1 


e «•' =8.48-e' 


.n’'7’^Q m3j) mmnn ,’Di3’n h^vd dh nr iodd w/i npTi))n 


5 |ni» 


6-1 niV^tyn jio vyi‘7W Vv \i\) 


q==5 10“^C "7^ ai'n ivann n3(vo,(m^4-I0“^Kgj D'm3''7'io4 nnoDw |dw hd'o .i 
" 7^ ai'n lyuiDn |iyon jian /yinn ,'i7Di?< ni'7 '7y» nyiin n'ji h nnian riDm« riD'on . 
:DD'DD'7yj D'w-inn iT^i .HTn^ |yoo niD'D:!in ni'7n ‘7y itidd lyonn .Qz=3.6 10“^C 




r -i ♦i'L'-fc'i.-** * V“tf is.Vs li? ;• f :r ^ “.»jf t' 


= T— l^<) E = 2'Kka :n«nn nD»on maon 'Votynn t\i\VD nrDi^iye^ in*? 'NDnn no .h{ 
2^0 

?ni'7n '7W n'noiyyDn lyoon niD'D^ cr - 

.□"pn» *7'y‘7 'NDnnej in'Dn nVNwn "nynnn 
.yann yV^ Viy nDn?< dk ik^id .i 
nnn ?inM n'7i'r:i □■3noi7'7?<n niD'D^ n'nn p'n ,nv m'Dn nD'Viio nD'onw nriDni ^ 

:DDJi"i'nn JiN ipDDi DDiDDn nnwD7<n 
.ni' 7'7 nni7n nD'on T^n ( 1 ) 
.ni'7nD |7imn. riD'on 7^n (2) 
.nD'on *7^ i'JO'7^n (3) 
.HD'on 'DD '7y m'riN n'nn niD'D^n ( 4 ) 

niVn ^\D nyon pinn 2h nnun ,|nyNin ni‘ 7‘7 imii^n nni ,qDi] 'i7DiN ni'7 dq'^d 

.[HiiNin ni'zn jyoD'z no'on imn\ i'7Ti:in niiw qonn 
.nD'on nnaon »Viownn mwn "7^ ninn nNi Pin n?^ .1 

?nDiio nni n'7in nn ?nD'on n^^iNn 'nn .n 


nn iTi - imn - np’T’Di np’D 



*7^^ oVii 3 Vej nnn ^dd ,im D'TyDiy inimV .m Vw i'«DiNn n?< nifynV no'WD Vn'p niD .2 
."lODoVii noniDDN ,t' 3 y:i» oy n^nwD ™ do'Vid D'V'n ,nn'3T d’D'dd niT:i]nn 
0-D D'njinn Dinn Vd tin im Vy Vii?*; iwdn miTyiej n'NriD 'ViDwn VsyyD looneJ .n 
.d'iVntn an nTinn n'ejDDW innn .ninm n'ejD» nn V^yioV iD'oin .oVii 3 lyi 
']ej □d']d' 7 .nVw |"DiNn jin d:i ni7n'7i .onV mm T3]n fin n'VnnV y^D oyi] 

:D']"DINn 

I(A) 

0.4 

i 

0.3 

0.2 

0.1 

0 

0 0.5 1 1.5 2 2.5 '3 

- m -mi] 

.i«n nnADnn dn |"DiNn 'dV Qwn .n 
.□DnyQ(7 HN naon ?|D3n 7a>nn inn .D'Ta'n nwiVw qd'ddV .a 

.nyini?mi2nnn^iDTin (i) 

■Vtj n377 mirny Vdd nVi;! mi]n nn;i]nn ( 2 ) 

.Vi:! HDii DiTnvy Vdd riTDi? mnn nn;i]nn (3) 
?D‘D»DiNn *m |a ViinV nn'on ni'nV nVo* nn .i 


mnv nnnnn .’Dirn n'? niyvQ urt nr nouD mn npnvn 



















njiD nii7)Di ,nmij7n nn]'? nini nnn '7'7Dn ,H^r\ VAVon n^< Dao^n niyDi d^jii .n 

?nnDn nipm oniTn Dun inn .oVii 2 Vw 



2V 

iD"*?«™ HTnon n'WDDi nnnn ni7D :Nnn iwnn imi .3 



?D'Nin D'2'^mio TRN *703. ooiooDVTin jiNnp 'HDi ,i0D0'7iin mnp 'n» 

.D'niriD D'poDm .k 
.1130 Si i7DDnni ,nmD S 2 [70000 .n 
.nmo Si [700001,1130 S 2 [70900 .3 

.0*1130 □'[70000 '3iy .1 


nn in - '7DU)n - npn’an np’n 




:N'n noD r pmon \op oid 033D 'ODJon mejn dd^^ivj a 



N 

< I »E 


r 



.0]:iDn noiiiiJ jin yi:ij7 a-i oiadhd pmon r ,'0]3Dn mwn no^iy b^h 

ni’/jiD D3;iD nnaon '03;iDn mwn no^iv titid'? 'ido '7ej niNi^in nn?^mD n?<Din n'znoi 
nnyn |iio nr n:^Dn .mvD-n-iTD |iion n]iDn oiad"? |iDiiD |DiiD dq'^^d .OD^Dno [rniDn 
Doiw D'i7mDn,|iD^nD dhd n"OD - a n?< D'niD .miD ?<in ot^dh > 0];iDn 


.|D>iDnD 



.r-*? a |Q HD\7r\ tin lyan .B^ ^^l^ yinn iitd "/w 'D};iDn mwn '7ej 'i7Di?^n loin 


'jvj n'^i7]iDDtana '7iy looiej 
r 

?"1d' 7 n''7i7'T'Dn nivDWDn no .n"? iiDon in on'Nn iruNm miy ^i7in 

.ayQpn riN ae^n .B„ =2.9-10"^T mijit 

*^ll 





.n’b’bo mnj) nnnnn ,’3i3’n nvjya nn nr napn in/i npnvn 




Via*i7 

JTi7DiN D'riDir) nini'7n .4cm yan Dmi^□'Vaiyn riini‘7 'dwd m nini*/ '72i7 .5 

Nin Dn']'! D'VN'^DOiDn wnDruy ,njio nipbV onninK) dhi ,nm nr 0.5cm ’7W i7m«a 
n]0[7 n'DD3 riD'o nyiDn ?^'7'7 riDmo ^nini'zn ni:^(7» p'im nini'7n 'dw |a .7.5V 

:D3'3D'7iy D'iyinamT .-2 10“^C 'Vnyjnn niyoDW 


- iv'?!? mb 

n’DDDns’»i3 • 

-- linnnm*? 


.(|ii'3i Vin) HD'on naaon 'Vnunn mwn t\h .n 
7Qi\\7n "n’yon “zy nny"? hd ,niiii'7n ni>ii7D jzim n^<^D3 nD'onw aityn ynn .1 

.nD'on noo iiN Qwn .a 
?iyoDn |D'D no .nint'zno Tn?< 'zd “zy |yo«n dn iiwn rr 
ni'zn bH mi' nnni? niT'n ?<'n i'z'n ,nynn nV'z ^m'z nD'yjnr) nD'on nn"n .n 

?|i''zyn 

nuND hq'd'z mi?' no iinti .1 

.nnon i\pr>b onnino on nyn nF*z nr nini'zn jin n^^izon iini?' ( 1 ) 
nnon iiizoo djiin li^ni'ty nriK^ niV nr nini'zn n^ n^fzon imi?' (2) 


ji'03;ininopVN riNi^n 

MN "i''ziD 010 . X ^ 0.02— nnn''? "zTin nnsann .O nnw n'iio iddo AC b'n .6 

m 

n^nu ID ,a = 2^ bw nyiii? n^i?<niOC n’z'oon yofz'z "/'lizoi,nD'0' ya nn'3T mn^mnu 
s 

.O nniizio nnnoo yiiV oion V'nnn t = 0 lorn .D»i7ny niiwi n'iir nw w'znyo yjn “zdd 
.r]in ")mo niiDW B = 0.08T ' 03 m nnejn j)?<^o] n'zD nmyon 



nn pn - bnujn - npn’on iip’n 




A 



= mi>inD MoaNin idth *7«; n'^paiDD wViudh iii 'O3;iion noejnej i?<nn .h 

.i'DiTn' nn i]"^i ,H VQi7n n?^ Qwn 
.t = Is |iDn 'v;nn mwinn D"?on '771:1 jin Qwn .n 
.|DTn Vyj n'^ipDiDD yj'7HdJDn diith onm hn lyan .3 

.naon ?oim DiTn |ii'D HD .7 
?mynn ‘7 n]iej?< 7 n n'own -)' 7 nm oinn \\}om jiidd 'nn .n 


.n’tJ’bo nnav minnn ,oivn nivvn nn nr iQua w/i npnvn 




5 iniD jiunjio 


■ 7 ?^ HD'on pniD« nainn |0(7 h ,ni'7n niynnn n'nn riD'onw 7<\n '?<3nn .n .1 

.nni7n n^i7n 

''7Dunn niDH i»i‘7d ,0 Nin n''7v "zyiDn “zipiyn non p'? .nynn i^'7'7 jiDmD riD'on .n 

:n'7i7iiJ)D'7 i'7i!;ia niiw HD'Dn "zy '7yiDn 
qE--mg 
q-2'7rKCT = mg 

:N'n n'nowDn lyoDH niD'D:^ “7^ nuann 

a=Q 

A 

.yinnn now A 
.a-n yiinn y'7>i jin |DD3 


A-a" 

q-2'TTK--^=:mg 

a 


27vK • g • Q ^ j 2Tt-9-10^-5-10~"-3.610~^ 


4.10"“ 10 


.lOK) 1.60 N'H yinnn y'7ii 

T^n D'TD-inwi ,Qi'nn ni'7n 'jh Do\Dm □"V'Vwn D'3noi7'7?<n.( 1 ) H'n hdiddh nniwnn .:i 

.ni’7'7nni7n 


;n»nM ,»'7Dyjnn niun Vddm nr .1 


E = 4'irka 


_2mg 


:'n qiyo 'dV 


nn in - ^)D\yn - npn’on *np’n 



;n'^3 


E^ ^ 2-410 MO ^ ^6,000— 


.''7''7wn niVn "jh ai'nn ni'zno nVvoV i3!!Oi ,16,000—Nin mwn *7713 

C 


:p'7 ,'7DDin 'VDiynn non .n 


EF = ma 
2mg—mg = ma 
a = g 

(niiiNnn dn noid a |kd) 

.riVvr)"? n3iioi ,g ?^'n n^i^nn 

‘7QpDn DnnriD iDDo'ziin n?^ .iddi'^doidd mnwon la'n Min D'MTiDn '73VDn .m .2 

.7|7nDn mon onnnn iodidomh dmi ,n(7n3n tsdV 



oniM pin"? DMnnn on'^n jtumt -f\i nnivn ,ny' ip Min i33n '/ej |"DiMn .n 


V = IR 

R R 


.n>^’^o miv nnnnn ,’Di3’n n' 7 nujvn nn nr noun tnb’s in/i npnpn- 


/c?}» 





oDinn 'T "zv m^\'D nnnn "zw d'idd mnn nnaDiin nnon .(2) Nin |D3n 73 'nn .a 
,|O iz in?ion viD'iy ,'zi^ nn)onw "zdd .n‘W?<m dv mifzin dn mnon iirnn vid'w "ziy 

.n'zia niT:»3nnn iDi'zD 

TiDnjD 7 : 1 ] “zø n]Dnn jn diith Q7Tn 'z'zaa DiDnnDW tidtid "ztik) n'nyy on'zn ini] .7 

.nnionDiODn n"’zy dv n'ziy mi7:i]nrnii N'n 

"zw rn73Drtnn n?< |jodd .nnii air <^3^ "zd^wd ,D''zQiZD D'DDy '3wn nnninn nnnn yn?< .n 

rnVipiyn nn33nnn riN yQ3i ,R-n m7a mi: 


2R’^2R R 
R^=R 


,|"DiNn •d'z .oVii 1 Nin nnnn« nnN "zd "zy nnion pV ,o'7ii 2 ^<ln fi3y "zd "zy nn»n 
iniyn onTn idi'zd ,'n]y "73^ Dirn ni 0.22 Nin o'zii 1 “zw nnm nnnn Diin 

.7DD?< 0.44 Nin nnon lipDi 


I 


\'2Jo 

jlBU^ nn 111 - '7D^n - np’poi npm 



:p r\H~\2 VAVJDn D'nmD D'poDDn ']yjwD .n 



noJoiDONn “7^ nnoni im Vv nnon id'dV jddn q oiitd Dun pV noiooViin 
jiNnfyi ,0*7119 ?<'n noDoViin riKHi? .ioddViih *7^ *791] ~\]pm nno *731 ,D'DDNnD 

.0 N'n looiDONn 

.H3D Si j7DDDni niriD S 2 i7DDDnw3 i^ow '7:ivon T)H oonw] .a 



,30)oo'7iin Vw DVynnV .iodidonhi o'T^n ow ■|■^"^ 

iDiTn riK nyjnD .oiwd nro *7390 * 7^3 V^yon on''nn'7i 




nwi7n riN Non]i ,|D^Dn nnaon laoi n^i *02mn mwn dn ooiej] .n .4 



riN oonyj3i n'7ion hn o'VyjD .n 


1 

0.9 

0.8 

0.7 

0.6 

0.5 

0.4 

r(m) 

19 

25 

34 

45 

58 

70 

80 

a” 

1.00 

1.37 

1.95 

2.92 

4.63 

8.00 

15.6 

7(“") 

0.3 

0.5 

0.7 

1.0 

1.6 

2.7 

5.7 

tana 


mnjj minnn ,oirn Nb nyjvD nn nr iddd w/i npnvn 







DDNnO 

nn ae/n].S = — lyio'e/i n'ej?<'tn yn iiiyn ,ie/' \p Vw n'zafrnn ‘n ^yna 

Bj2 

" :(14 ,5) ;(0 , 0 ) nnip] 'ne/ 'd*; ViD'e/ 



S = ^—^ = 0.357m' 
14-0 



a = SB, 

“il 


:a mpn nN le/nii niie/i 


= 0.357 ■ 2.9 • 10^’ = 1.04 • lO^^T ■ m' 


r'^ne/nn nie/n HN ae/ni .n .5 


V 7 s V 

E = ^ = -^ = 1,500— 
d 0.005 m 


■7iEejn non p"? ,nynn n' 7'7 nDniD nD'on naon .noiQ'7 Nin '"zDe/nn nie/n |iio 
IVOD .nVvn'y ?<in no'on Vv “zyiDn 'Voe/nn man iiiow ind« .o^h H\n n'^y ^yiDn 
.'VDe/nn me/n iiio'z aano 'Voe/nn man pio pV ,''7''7e/ Nin no'on 


nn in -- npn’Di np’n 




TDiDnu mwHD ini' u'7n ?^ini ,Tnn i3*n '7:ii7n nini'? |q ''7Dyjnn mun ,nii>;i7'7 -\mDi .1 

.Vni?!"! 

i'VDynn niDV nm n'*7\) "/yiDn mon no .nDi’/D ,‘7j7tyr) '\mi nD'on 


E = rag 


^^^^2-10-M,500^3,10-3 
g 10 


.3-10 ^Kg N'nnD'onnow 


:|nnD'7 Dom'niy 3'^] .1 

:i 

:(VQ''in a-a iod]) '70'j7n n?< ^^»3 n'WNi 

c = = m! = !:!5i0:!!±0l! = 2.832.10->^F 

d d 0.005 


:*72pn Vi^ |v>oon DN 2wn] nvD 


q = CV,„ = 2.832-10“'^ -7.5 = 2.124-10'‘'C 


:2 "IIT 


ininiV '3W [Q mw"? nnoiin 'dV ivodh niD'Di; n?< nyjn3 


E = 47 Tkcr = — 


cj = eQE = 8.85-10"^^-1,500 = 1.3275-10' 


:'72i7n 7y lyoion dn nwn3 nvD 


A ^2 


q = aa^ = 1.3275-10“^-0.04^ = 2.124-10““C 


.D’tJ’bja mnv nnnnn .’Di3’n n'? rTa7j>n nn nr ^ 0 Dn ika npnyn 


n!'7n)o Nin 'VDwnn mwn |iio .o'7niton Dnyininr'7no idk Vd "zy ivonn jin nVi'i? 
.''7'‘7w ivom imnnni acn lyom |iyo ]i'*7yn niVn pi ,'i'i\ur\ n\ii ai'nn 
o ,|i''7yn ni'zn "zn nni' nnni? nn"n i'z'n oa nynn t^'z'z ^m'z hd'wdd nn"n nD'on .n 

.TnN Nin nniJiznD [zim nini'zn |a nTwn 

n]nw' Ki ,nnK)n nip'D'z onninD dh Tfy:i niV ni nmiVn n^iZDa Qiiz« (1) .i 

V 

■zy "zyiDH 'Vounn non "zia' p'z, e = nnonn 'sV "zia' '“zownn mwn ,nn»n 

d 

.nVyD *DiD y'nni ‘z'nnn N'ni ,nD'on 


Ki ,nTi»n iifZDyD dfun \pT\v\i} in?<'z mi nr nini'zn jin nip' nwND ( 2 ) 

HD'oni ,E^— nnonn 'Di nDriw Hi '"zDiynn mwn ,'zii7n "zy lyoon nanty 

.'^nii "i'won 



Ax-2 w'ziiyon iziw n?< looa .6 
:p'z.anyQE n^ii^na,nnnDD na'O'ya omn .?^ 
Ax=:v,t+|at^ 

Ax ——at^ 

2 

:'oaann ^own dn yaa 



nejND wiian •loa'z D'^rm la'zn'jzyj 'loan 

:|nHyQ[znnn'n« 



:Diy T\H nwna 


H = - Ba' = - • 0.08 • 2" = 0.04T • m" ■ s" 
8 8 




lin in - bniyn - npn’aa np’D 


:rD"NDn n?^ nwn] .2 


dt 

£=-4Ht' 

e(ls) - ~4 -0.04 -1' - -0.16V 

.yi'y i7in ‘d"? dith |ii'd riN N02n oipon in'o .d'7ii 0 .I 6 nih 'vnn mwmn »"ndd 
:|nTn "7^ n'^i73tDD D"i7nyn 'Jiw niTSDnnn dn ya] ,n'yjNn 

R - X - 2Ax = 0.02 • 2 • - • 2t" ==: 0.04t' 

2 

I = ^ = ^ loOHt = 100.0.04t 

R 0.04t' 

I = 4t 

p"? ,'0]3nn ^oun "7^ n'7T3n w oiDn nyiin VVn pin 'dV pun |ii'd dn nvpi .1 

.^Tn iinV idiVd ,nipon mwn [iioV iidh jiioa meJiD 'odjp nTW i)i\' muion oun 

.N n^p iiio*/ H\D 0102 D-irn |iio ,nnr\ ^^2 'dV 
■lOTn '7W n'iip]iDD mrn Vw n-p*? nnno^y now*; niity oion mnyiy |yoon ninD .n 

inown riN tiah tin odiwt 

I(A) 


t(s) 

i»> 

AQ=rl.i.4 = 2C 

■liVip 2 N'n mynn'7 nTiWNin n"Dwn iVnoi oidp mnyw lyonn jiipd 

.n’'?’!72 mnv nnnnn ,oij’n k'? niyvn nn nr loon in/i npnvn 




6|n2n 

6-1 n!'7Ne;n \d wi'zyj *7^ ny 


Di'Ti .ABC niy'7}^ niiw w'/iwD "ziy i'iii7-rii7 Jnyi'7iiJn dq^«] q □"ai'n Dmi onyaD nwi'zw .1 
BC y'7iin n?< nnin AG noii7n .imo wn O nTi|73ni ,R Ntn w'7iWDn Doinn '7;iyy3n 

iDD'DDVldJ D'Wina INI .F nTIi7]2 



.BG =GC = R-i OF = FG = iR :yni3 D'noDii^nn □']in]nD :myn 

2 

.0«inOmii7Dn’'7Dwnn mwnw iXin (i) 

?fT mniy Vw n'V'T'Qn niyDwpn hd ( 2 ) 
qiDD'Ni '7N'^]oiDn .G-i O nni(7::i '‘7Dwnn '7Nt:!i]oiDn k ,q ^ niy^DT^n lyan .1 

.0 Nin 

.F mip'Dn 'Voiynn mwn Vin k ,q ^ niy:^)D?^n lyan .a 


nn in - bDUJTi - np’PDmip’Q 





^<ln ai'nn iiion , 0 G voRa •'/»wnn mwn * 7 ^ ^12 dd^idV .1 


OG y0(7n Dli7D 


,inia |D:n ivr\j. nni .ddndd 'VyDiynn niun niw ,F-'7 O |q Hmii73 jtnid 

:(0 H\n 'iioj'Ni ■7?^'ii30iDn) DDn-iTii DN naoni 

■OG yopn nnia ^mn Nin H niij7]n V^'^JOiDn Ve; my ( 1 ) 

■OG yoi72 nniQ lopn Nin H mii?]! '7?^'^DoiDn Vw Diy ( 2 ) 

.0 H\T\ H mi)7an Vn'^doidh Vw my (3) 

.0 Nin nion'Nn VN'^aoiDn .-00 Nin H mipia Vn'^doidh Ve; ony ( 4 ) 
kci 

.IT n]yo naon .V ?^—— Nin '7;iyon tdidd øoRVe; t7niDn Vn'^doidh (i) .n 

30R 

90R JifynniDn mii?]! ,OG le;' iwwnn 'Vounn me;n Viu riN nn>i7n iNiiD ( 2 ) 

.V^ynn tdidd 

ni73]nnne;D ,15V Ve; d"?^d Vyi nno iipoV iion nain r^ = 10-1 = 5Q d'T 3] oe; .2 

iDDODVe; D'ejnnn i?<"i .nn'DT ttwidh 



.DTOHD 7nN Vd Vy nnnn hn Qe;n .n 

/ 3v 

.n’^’^o miv nnnon niyvn on nr idud ikai npnyn 



'Vp'T'D |nj7'v nT'?< *7^ .i\pnr\ ^\d D'i7inn nnrDV niny nnm ']w 'jm D'nnDn ddo .n 

?iT n^jQi? noDiiiD 


■7W Q-iT n?^-iK) ■iDDi3ii'7An .(nn'DT n]*?< mmDnniy dit i«) iodi3ii'73 R 2 iwV Vaiym onnno 

:DD']D'7W D'Uinn I?<1 . Iq = 0.6A 



.Rq ■io)oi3ii'7An niuDJin mrya Dn^anD inN Vd Vy nnon riN ivan .3 

.looniiV^n nmann t)h .1 


. R = 6n T3]n niiADrin /ixvH nnon iipo .DDODy D'wmnw '7Ji^Dn |m] 

mnn .n'Vy diwiV oi^nnn n'7yiD L, mnni 2.5A iipDn in D~iTn ,ninD s i7DD)DnwD 

.L] -y mDnn nnr dd'k 
. mnn '7V niriDn i^Dwo'n nn Dinn '7'7an .n 

.iiJiDn n^< nrn^y 



.3 



nn - bnujn - np’T’Qn np’o 



?nDDni 1311'HQJA,ninDn i7DDDn'7W i7Tn HT'N .1 
piNi li?«! ?n]]iwn Hi \H lopn ,'773n L, i\D iinh nD>iiy i7DDDn dt^d in?^'? oNn n 

.(niDity] p'N nnnniy in']n) tid'n 

nnnn Tiww'7D,Ri33n TiiT33nn nt'n*?nDn:!^nK),L^ -■7nnTmniL2 n?<D'D''7nK) .7 

.ino i70Done33 jn'Vv D\vjii livB* 

'73yD '^n D'VDI ,'OUTO TMVJi "IDINm A 1171(731 Q'OaiD -I □I'JT'? ']I' i\i} D'IID '3W .4 

:dd']d'7w D'yjim iNin«! ,C-i B nnipii n7wn« onu 'iDi 



?C n7l(731 l^'NI B n7li7Dl D'N^I' DOP l'7'N .H 
?'033«n n7un |iio no .1 

.□Ol'n '3ID« 7nN ‘71 '7U '7l'7D«n Dl'71 QUO .D'IOO'ODD 6 NIH BC VOi7n -]1\H :|in] .3 

.'0]3Dn n7un JiD^iv JiN Qun .2-10^— ?<'n o'Di'n nn'n« .7 

s 


■ 


.n’'7’'7a mav rrnnnn ,’3irn niyj>D on nr i£3Dn w/i npwn 
























1 





□nn DN iv'in p DN ?nn^"nnw "iODO'ziin nNnpw nn^'? ni'7'7ion nm dut mr □^<^ 

.ii7D3 ,^'7 DN .ni^^ionn jiDN *73 in 
.n3:!;'*nnei -inn"? ^ODoViin nT^nj? n?< lyan .1 
:(A D'wnn IN3) ‘7^y»n n?< Dn'NWDi ,i7DDDn nui Vajyn riN d'^idd .n 



:i D*i£i'in 


T)H 3mD'7 \'H) ■|ODO'7(in T>W1\7 TIK |J1» mnnDW niNIIWO DDIVD HDD 

.{DiNiiuDn 

n'03;i}?i~i0i7^N nNiein 

m nVipyJDQ n]'0' nWD]! ,nD''7[D ni‘i7DIN Jll^DD 'Dej "7^ nJID ,MN ,n''7ID 'i7DIN OID .6 
Vsyo “j>ii]ej /R 1^*7 IT nnnino ,a |noQ lymone; ,ni'7'D0n 'nei .oin Vy n’!'7Dn 
.nVyn'; |iddi niej'D'7 i^'in ,B Tn?< 'Oim mw D"i7 DiV'Don mej |'3ej nei'on .'inm 

.□'DOT ni'z'DDni oiDH Ve; nnainnni no'nn niniD 



19 ^ 

.n ’^’^0 miv minnn ,’Di3’n n'? n^vn nn nr iQun oi't’s in/i npnvn 


?M -'7 N-d in N-*/ M-k) oim DiTn |ii'D nn ,n 3 'iO' vd omn nejND .n 
.IT nn'n« lyan .nvQi? niTriDnyi oiDn,|iejNn m( 7 Di .n 
oæn nn™ ' 7 ^ 'tid'n ^ 1:1 loony .t = 0 \Dn nniDor) ninniwD miyDn ,']w m| 7 m .3 

■lorn Vw n'Np^iDD 

'TD £ nnnn '7w ni'n"? ihn nn .R 7;i]'7 nion e nno iii?« Dnin« ,'ej''7iy nii7Dn .1 

.□'Dinan niy^DNn lyan rnnnon iNiii" oinniy 


\0 

nn 111 - - ni?’T>Dn Tip’O 



6 ]niD iiun/ig 


innoD'D'’7ii7'WDoNinOmii7n'VnicynnmwniyninivnriNlaonV iwdk (i) .n .1 
,nnT aiej ' 7 apD ,|iy wn 1110 oy 120°-:i nDiynn "73 dm 23103 dn 

nopiin .'\v\D h"?"? '72N 120°-2 ?<in nu 2211100 iij7M)n niwn niopi noiVo 

.O-n nopi K\ri M]'w N'7‘7 i?<w>n'7i 120°-2 22inon'7 Vd'W i'rrn 
:0 mip32 nnwn niopi 3i2'n nnooiNO 1212 03 n?^7 niNnn'z 

:‘72P3 Dniopiin nWl‘7W T\H 2203 2yJ^^2 

É.+É, + É,=6 


:nD'lD'7\i) D'yj2]12 IN2 



ivoo QN :N'n no'iDO nTip32 >'7oyjn niw 22y'n *7*^ n«'7p'7'Dn iiiyowon (2) 

.''7o^iin ni 2 i'Vy '7yD« nV ,i 7 n 2 ip ]2 'Voun 

:0 nTip32 TlK y' 2 D .2 

V _kqA ^ kq^ ^ kq^. ^ kg 

° ^A % R 


nmv rrnnnn ,’Dipn n*? n\yvn on nr -iqdq mb’iJ w/i npnj>n 


2 cx^ 

■ 






:G mii 7 ]a ' 7 N':^D 0 iDn vjqi 


_ kq^ ^ kqg kq^ _ kq kq kq _ 5 kq 


=—+ ^ + - 


• + — + — = -■ 


^ Tg 2R R R 2 R 

:p'7 .DiM'Di D'TJiDDi □'7110 DMie; B-i C nnii7ow D^iJODn DnwDiy niTwn 


Eb(f)+Ec(f)=o 

iwn] .A mij7niij |V 0 Dn mwDty ''7»tynn niwn Nin F n7iF]:i '"yntynn niuniy |ndd 

:i'7ii:i nn 

E(F) = É^(F) + Ég(F) + Éc(F) = -^ + 0 = l^ 

1-R 

2 

v. / 

lii'D .O-V H-JO ,n'7yo'77<in OHyoi?:! '‘7Dwnn mtyn |iio nnon .(i) Nin |D]n ivnn .i 
:DD'3D'7yj D'iyina \H~i .G-'7 H-o ,nbK)'7 H\r\ HG yopn '"yDunn mwn 


?^'n H miF^n ,-iiDDn '7N'^30iDn "jh nmn mn »'/□ejnn nivjn |iiow |iio« 

.■zN'^ioiDn “zw DiO'DFD miF3 


nin in - bnujn - npn’on np’n 






lyoD "7HD D'DyoDn riDnyD"? Dirmn*?Vaynn td"idd90R'7w i7nnoD (i) .n 

:\ d "7 .3q iDiyw TiTify] 

kg 

"" 90R 30R 

:3q onyu 'nTii73 |yoD "jhd Doyoon jidhj^d*/ Dn"Ti] ,Di\pn q'von \dd (2) 

'^~(90Rf 2,700R 


:'73iJr3n DUn liN N^D] .N .2 


I = —=- 5 -= -i^ = 2.5A 

R^ Rj+R2 1 + 5 


iD'nnnn riN nun: 


V, = I,R^= 2.5-1 = 2.5 V 
V2 = I^R2= 2.5-5 = 12.5V 

niiw ,iyoD JiT'iT'? nipnn pDODw n'n^Nn .n'j'iawn iiJO'w pin ?^in ''7p'T'Dn inp'yn .n 

.nnnn dou^w lyo« ni'n'V 

Nin ''zDiynn niun o ,0 Nin ~wxo q^lN■7 □■nnon ddd :nNT NonV riDon nnwDN 

.IDWD niMJ 

:Vi JiN '73 D'nnDn riN n']w nnn: .3 


£ = V,+V, 

V, = £-IoRo 
V =15-0.6R^ 

I VJ 

hdiVd .Vapon oniinD on »d »nDonii'zan ‘7y nnD'7 niiw R^ 733n Vy nnon 


V,=lcRo=0-6Ro 


.D’b’^o miv nnnnn .»dij’h n'? nujvn nn nr iodo in/i npnvn 






:Rg R 2 im Dun n^< ya: .1 


' R 2 5 ' 


:Ri, l^ t;i 31 Dun r\n ya: 


I^ = Iq+I^=0.6+0.12Rq 


:Rg hn N>iD3i 'a 'zw ^^<^lnn wiDnu: ,nvD 


v. = i,R. 

15 - O. 6 R 0 = ( 0 . 6 + 0.1 2 Rq ) ■ 1 

14.4 = 0.72R^ 

<J 

Cj 


■7:1^0 Nin ■7:(y)Qn ,n!nD posonuD .R = 6Q:nnn^3nni i = 2.5A :mi]n nnm D'amD 

.oiejQ nio 
:dd']d'7w D'ejnni int 
rnViii pDonn n^<l mi]n Vy nnnn n^< nwnD 


27V 


-VvVn 

6Q 


2.5A 


^=V,+V^^I,.R + V^ = 
27^2.5.6 + V^ 

V. = 12V 


.N 


LI 


p = IV = 2.5-12 = 30W 




;Nin mnn '7y niriDn 


.3 


TTH -[H - '?a\yn - np’T’on np’n 


")D .oiwD i'' 7 iD ' 7 'n Vnd on''nn '7 iwdn p*? ,d~it diit n*? L 2 ninn .n 
12 ,n-ii]n "yy nnD '7 niiw ppm |a □'' 7 N'^ 3 DiDn ejiDni ,mi ]'7 "/apm ninD pdddh 
B pm nD;in ' 7 ?^'^]OiDnn q-iit mmi nnn ."ynruu'? i'O'd mii nina ditd .o' 7 ii 

.dVii I2-n ~)nv nina '7?^'\30 idi 

nnnni ,'7iv R T:i]n nni Dun ,'73yy3n '7W n‘7ipwn nmmnn |opn poonn m';»D nnNV .a 
p"? npnn niin‘7 rtm noa d't:id *7^ D'nnyDn ddd .Vtj' laDn Vy 

.jop Lj mim '7y nnon tadh Vy nnnn 



;D»nnon ddo 'd*; TAin "zy nnon nN awni 


£=v,+v,^ 

27 = V^ + 12 
V, = 15 V 

’.nnnn o'Dun diddV niiw im DiTn ,nDi:^n pin 'd'7 
I^= 2,5 + 2.5 = 5 A 

:TA]n niTAAnn n7< awni 

V = l,-R 


.n’tJ’!pfD mnv minnn ,oirn h '? niyyn nn nr loon in/i npnyn 


ZDV 






;'03aD mm IVO« "7^ '7l'7DDn DI'Tl n?< yn] .K .4 

F = ma 
qyB = m— 


noD |Q "iw on' □"[yriD ,'ioan 'd"? .DJiom Kin d'dioit'nh ow ]a tfiti "/innn 
,C mipDn ~ D'inDn □•DioiT'?<n '7iy Q'wn pi .i\iom ovihi i7'i7‘7nn 

.B mii7:n iv^D' - □‘'7i7n D'DioiT'Nn i\D D'Di'ni 
tdiid 'd'7d □n''7v '7yiD 'ODSiDn non .m'D* Dnn'niDWD A nni73n d'dddd o'3i'n .a 
.^in "iin*? Kin >03JDn mwn iiio ,|'D' t Ud 'Di pi .ni^jni 

:□'Dl'^^n \'D wiDnn t\h .3 


AC - AB - 2K^ - 2Rj = 6cm 
R 2 — Rj ^ 3cm 

DDK) o ,Q'DlUiT'^{n Vei niDDn hdod |q on'n ~\n\iD ,niDon ono Nin D'Di'Tin on' 

:p '7 .nn'DT D']noi 7 ' 7 ?<n 

i=z 

R, 6 

:Min niNiiunn jiDnyn inno 


R, =R(3Lr) = 18cm 
R2 = R(3Lr) = 21cm 


iinoo riNi njJDO riN nwn]i .D'Dioii'Nn inf<3 nrQ3 .i 


m (‘Li+) = 6u = 6 ■ 1.66 -10-=^’ = 1 ■ 10“ Kg 
q(‘Lr) = e = 1.6-10-‘’C 


mn in - bn\yn - npn’03 np’n 






B 


1-- 

(»Li-; 

).v 


;»Li-) 

■B 


m(»Li-; 

l'V 

M0^-210» 

q(»Li-).R( 

:3lo 

1.610 '’ 0.18 


0.694T 


.nVoo 0.694 'ODAon mwn DD^iiJ 


nni Dir DUT h"7 ,nn^"nnw ■iono'7iin nwipio idn'? ,A pir\'7 nnin« j70DDnwD .h .5 

□HT DiiT noy3o'7iin -]ii □:! .dit [DU OUT pV ,yQi7 ■7ni7n “zy lyoon o n'z'ziDn 

.nmQ nwyio'7 V^yonej i?od .''7?<tn nihw |in] o 'niyoeJD 

tVai?!-! "zy nnnn dn yai jtuni .n 

nnom I = 0 .D'izinn nnoV niiw ('“zy nn»n p'z ,n'z‘ziD'z "zapDii iDiino 'znpn 

:D'pinn nno 

’^C=^l-Ir|=£,-0T, 

, Vc = e, 

i'znizn "zy |yoDn dn ya^ nyD 

q = CV(. = C-ej 


■ziVoDn pi DIT jiyD oniT pV ,DnT 011 qi\j ,|yoD Vaizni ni^”nn nDiyoiUii inn'? .a 

rni'z'ziDn mw "zw uson 

r- h^WV- 1 

E2 

—-l-^wv- 

£. '■l 


2t>i 



.n’! 7 ’! 7 D mnv nnnnn ,’Di 3 ’n h '? niypn nn m idud di! 7 »^ in/i npnvn 



;{|iywn |iio nmn:!) nmDi'i? *7^^ ']vyn p\nr\ mryn Dnin vq3 

62 - £i = lr2 + II*! 
ej-e,=l(r2 + r,) 

h+h 


■y^ - nDDiin n‘7'7iDn Vw ■7iyD'7 ,D'i7Tnn nriD t\h noDo'7i!n .1 


V 2 = £2 ~ ^2 ^ ^2 “ — ^^2 
^2 + ^1 


.iniN oiyD*? nwDN 'jih ,T\H'7r:> nniwnD p'Don nr moq 


£-, — £, 

V. = £^ - Ir, = £, —^-^r, 

2 ^ ' r2 + r^ ^ 

e 2 -(r 2 + r,)-(e 2 -ei)rj s,r, + e,r, -e,r, + e,r. 


r^ + r, 

V > 7 / 1 +£ 11-2 
' r, + rj 


r^ + ri 


D'DnTn ']iio nN 'nnnw piNi Mipi n'WKi .n 
I 2 

I- I—WV<-—I 

P. ^2 


nn pn - bniyn - npn’o^ np’o 



:niNiiw)on dh niDDi 


iTiDi^n f7in .1 

:(n]mnjin n^^'7l‘7n) I^-i *7^ laon '7i'7om tiinDTj? *7^ ']un pinn .2 

e, = I,rj + l3R 

:(n'7i7an nix'7i'7n)I^-i l2'7iy7i:iDn'7i'70D7'^inDi'p'7iy 'Dwn pinn .3 

£3 = ^^2 + *3^ 

:DniN pin .4 

V = l3R 


■dV .nvio' vDi ,oiDn NiiDDn Qi'n ivon *7^'7yiDn ni3n |iiod Nin oir)n onm \wd ,h .6 
,5 nVNwa 'H Tyo innon ini' D'oniDD D'pmo m) M-'7 N-o Nin non ,|' 0 ' t VVd 

.(3 inio 

mVipwon VpeiD*? niny ni'n'7 in>; did '7y Vyion '03:iDn non ,n^iNnn oD^nnu n:> .1 




;D7Tn nN yQ] 




.n’b ’^£3 mnv rrnriDn ,’m 3 ’n n'? n\yyn an nr naun m' 7 »s ik/i npnvn 


2 ^^ 




nn'nnn dn □'7n'i7i 



v = 


mgR 


*733 .g iion n^^iNn'? niiwn n^i^m n3'D» pn*/ n‘7'nnD n'h ,r\D’\\)m nnnw dv .a 
(| ioi'] Vw ']iyn i7inn 'd*?) p"? ,|0i7 oinn “zy D'VyiDn mniDn >ij7u i3 ,n'7TA niTnonej 
!3‘73'|7iy iny'? jinfynD niTnon ,0-^ Jimi7nD .mop n^i^^nn da 

pD nMiDTiAn .n'pDiN nDiDrøD?^ N'n it nn'noiy -i=> TVon 



niie^ jAi'n'7 oi» ■7y 'zyiDn 'oaadh niDii W n>yD3 ir)D,n7Dnn ?^in nniAD .t 

:n'7ii7WDn ipyiJioi 

Fg = IBa^mg 
“^•Ba^mg 

e = 2SB: 

Ba 



l 


ninin - ^n\yn - npn’Dn np’a 






7 |ni» 






nnjD Nin n'7'7iDn Vy Dnym -jiyn Dii^Jinn Vzd 'im nVVio Vw D"NDn 
n''7y Dieji rrn'w “id ,n'7'7io iddh"? ■in:^ oiDnon piD .nao lyiD'w Vw nVw D'pinn 

.pNi 0.5 iii^n pi^D n;iiD it n'7'7iD2 lao wm'ty .4V 
7100 wiD'wa n'7'7iD:i nniyiy Dun ino .h 

-TinN 80 n'nn -»qd wiD'iya n'7'7iDn Vw ni'7':^3nw N'n jiddi] nwm 
?D>wi73n n'JD'3Dn nn^Dnnni D"^<Dn Dnio .2. 
?l'i7n |Di?<n TNn ?<'n ONn ,4V 2W '7\u mii n'7'7iD'7 nnn« .3 
nn;iDnn "7^ n'iii7:iDD nV’zion jin Vd« nT'?< .d'dij □d'dd'/ .i 

?n''7?< ininDD pn^n 









-\D ,8 *7^^ nnn pDo"? iiinD ,p n»‘7U0 nminni A inn now "/vi □i':*K)i'7?< oid .3 

[7DDn *7^ n'DODH nn33nnni □'D''7iDn □■‘z'nn niTwnn .L H\r\ Dnin'nn ow |'i pmonyj 

rDDOD^yj D'wmn IK1 .ninoT 
P i7DDn nnDJiD oina 



.A, L, p, e Viy n'ifpDiDD P dn ivon 
^ il'iipilDD P Viy DD'DDV 



.N 


.iw \\j «in VnpnDD vitd naon .n 
.n ■ m |n S.I. niTR'n no'wn n'*7iJDn nminnn Vw ni'Dn nii'n'w \nin 

e = 2V :jiri] 

A-410“W 


.n»!7>^Q mnv rrnnnn ,’Di3’n Nt) n\yvD on nr noon m!7’s in/i npnpn 


J2/2. 








.□i'a'DiVN Vw r«'7UDn nmDnnn n?< 'd Dwn .1 

■/v .ipiUD Mi'wn nN^D]i DIT nNtyn KLMNm:»onn .dit 'itkd riNipi riDivion .4 
,25Cm riDiiNw ,KL di:! '^n ?<'n |n» nnN "73 nonu ni'7ii7ejr) ni'i'zn MN y' 7 :in 
.D'wnnn nN33 1 ]'?< nnnn nii?« .KN mjoDn Vapio niiow ,B * 02 m niwa nN^)D 3 



.n'jMj inn to f 7 i ni'/tpiyK) ni'i'zniy "yy ,n]Ti?<D mifODn 1^0 naon 

■ipD: ?L-^ K-D \H K-*? L-n ,m:iDm DiTn |iio nn .a 
MI'W l^iny DITn TIN IITDDI ^HlVliTUO Vw HTIiy IDD« n"?!!] D"HN»Dn TIN '7"D'7 'TD .li 

.'7i7\i)D 



.ni'7ii7w»n -\DOD 'zw n'^i7]iD3 □"itn “zw ^in loonyj 
.B 'OTADn mwn 'jiu tin 'd "zy Qwn .i 


nin iTi - "jniyn - npn’aa nip’n 





.i7DDD'7i £--25V nnn-i!i7»'7 C = 2A\i¥ - nini'7 *7217 miriD dd'ddVw' 7:iym 

:|in] 


.5 


C 

Ih 



.poDDH m'JD nnN'7 21 |DT '7:ii7n *7^^ ivorDn fin Qwn .n 
ni'7niD nny □'3noi7'7N oNn .ni'7'7 ni‘7» onniy onnopVN '7ni7n nyyo i'Vnnn .2 

.1(703 ?''77<OW*7 'ID'n HlVnO IN 'DO'V ''7NOiyn 
.ni‘7'7 01*70 D'3noi7'7Nn nnv ‘71*700 ni’Nn naon .3 
nyjND ,'0*70000 [700000 0^1*7^ 'O *7113 (7000*7 OTO OT '7ni7n 0101*7 ']W ON □'i7'000 .0 

.01*7*7 01*70 lony D'DnOi7*7N OOD QliJO .0130 ONty] [70000 
D'OOIE) no lOT OON*7 .(70000 ON O'O^IDI ,'0*710000 00^0*7 0101*70 ON D'O'TOO OyO .0 
.(omiio OI'O'l) OTO OT *71(70 0101*7 '3ty ON D'p'OOO p OONI ,[70000 ON 
?'n'W N*7*7 OOI] IN ,|0[7 ,*703 *71^0 Vv (VOOO 0101*70 0[7000 OQ[7yi DNO (1) 
?'0'yj n'7*7 ooi: in ,|0[7 ,*703 *7i[7o *7y noon 0101*70 n[7oon OQ[7yi ono { 2) 

IN ,0]0[7 ,0*703 *71[71 0H3N0 0'‘70iyon O'303NO 0101*70 0[7000 Oll[7yi DNO (3) 

?'l3'iy N*7*7 00013 


o'033ni~ioi7VN nNii!7n 

OOIOO 010*0*7 011 nono oiovy 'O'll 'N[7'T'D O'O (1867-1791) "ININO *7[7"0 .6 

,IO]'10 ON N'^OO OOITVII ,O'0]30n0(7*7N0 ONIWOO ON 0*7'3 "INlNO .O'033On0[7‘7N0 
OIWONO '3D1 0000] iOI'lO OUTI .0*'7DWn 0'313N'7 0'31D n'313N I'IODO I'^IO NIOW 
OlllODlOn Oiyi03 0[7D1 ‘7y DDQD "ININD ‘tW \DV1T\ .O'll O'l *71*7 *7OW0 [700*7 OnWONO 

.0]3D *7^ 1*10(7 '3liJ 1*1 Ol'N I'ID 

.n ’^’^0 mij) nnnnn .’D'jrn n*? n\yvD nn nr noon in/i npnyn 


noipn ,|ivwn [ii'D 1^2 nnnmon nwimn njjoi :‘nNnND '7w i»]'in ih\t\d D'wnnn 
iD'Ni ,ni7Din n* Vy nnoiD S 'omn :ioi(7n .?^nii7n ■7N n3iD N oimn '7\u n\D^n 
V'nn ■ioDi]ii'7s liiinr) i''7nw ,A WD^in yaon v;in npoin Vu 'Di^'nn i^n wnnn 

y:ir3 d'VW ,n(7DTn '7^ ^on i'Vio *i2iho ioDi]ii'73n Ve; 'Dun i7Tnn o''7i» 

.DIT miyn 'Vown dit Vy ni^iiD looniiVan ,mainoD ni7Dine;D .n\70in tdidV V'nn |q 



?ODJK)n liii'e; »ODann niun iiio nn .n 
? nor3 'dVd npoin oy ynn P mipm »e;Din |nD[7VN Vy VyiDn non |iio hd .n 


H*’ 

nn - '^niyn - npn>Qn np’n 






?A-'7 B-jd l^< B-i A-n ooDi]ii'7n Dirn iiio no 
riDWDD n3'?< nwin] ,'7'7 d -i~nn) oum '7y mimoian npoin nV'ViDDW non iiio n» .1 

?{0D^r)'7 


cZ/^ 


mav rrnnnn .oiam n'? niyyn on nr nouo in/i npnyn 


7 jnao jiijn/19 


idd'idVw □«wnnn mi .n^^inn DayooniD Nin mwn iiio o ,Qi'n Nin D'DvoDn |K)«d 





.N .1 


:r n^< awn3 .q - do^odh '71\> m iwnD 

=0.3^+0.4' 
r = 0.5m 


* 2 \i) Dn^i'w nnwn 'iw *7^!; x-n aon jin nina .OD^nw C nTifyDn nud^n y non 

:7ii7«;n nTvyn n^< '7:ii73i ,C mii?]^ D'Dyojon 




Ec = + Ebx = ^cosa + ^costt 


5400 = 2- ^cosa = 2• •0.6 = 4.3210‘"q 

’ O. 5 V 


q 


r 

5400 


i.2510“'C 


4.32-10 


,10 


nin pi - bniyn - np’T’on np>D 





.1.25-10“^C Nin D'DyoDn Vin 


.cosa = -^ —0.6 :myn 
0.5 

□nanoi oViun d'iiw D'DyoDn on^i'w nntyn o,OD?^n» Dn'^n iruNin mwn (i) .n 

.□Diion 

.nnoD'D '^liy'wio ,n'7?<»w 5,400— ?<in D miiyn mwn Viu (2) 

I 1 ICQ ^ 

.n]DDn Nin r [ymon |E^| = 2■ -^cosa 'loaa o ,0 Hin *£>iovh pm»n niun (3) 

:D'Oiii7n D'D'VDn ‘D*? ^iiin r\H oonu] ^ 


E 

X 

pw ,on'^n n'w«ii qid «in '7N':i]oiDn p"? .|iio ni"/ ,nV|7D ’zti;) nih '7N'^]oidw ion .i 
,D'Qi'n D'Dvoon o ,Qi'n i'nn V^'^DOiDn p idd .d'^vodh '7^^ inia nnni7n nTii7]n it 

:Nin V^^'^iioiDn ^i:i D'i7n-inDiy "jdi |Oi7i n'7in ^<lnl 

V 





.n’'7’'7a mnj> nnnan ,’Di3’n dh nr laun npnyn 


o?/cP 



:Dn pi^in '3ini .i'7w niiannnn riKi Dirn T\n niejn: .n .2 

P = 0.5W 
V = 4V 


P = IV 

P.3=M^0.125A 
V 4 

V-IR 

R-= —= 32Q 

I 0.125 


0.125 n»i'7D dit'? niiw n'z'ziDi Dirn 

Ninyj i7DDnn iqV ,D'3Dn^'7 j7Doo nnon nipoty pDonn |q ono mTjiio ri ni'7'>i]n .n 




.=:^=iv=v 

Pi. k s 

0.8 = - 


e = 5V 


:D'133n »D*/ DlV'^iDn JIK yi] 


IR R 

^ e l(R + r) (R + r) 

32 

0.8 = -^^ 

32 + r 

25.6 + 0.8r = 32 
r = 8i^ 

.□niN 8 ^f'n n'jM} ji’D'iDn jimDnnni ,o'7!i 5 Nin n‘7'7iDn d"nd 

:nii]n nn^DDn lejn: 


R = ^ = ^ = 8Q 
P 2 




nn pn - ':>mn - npn’aa rip’D 


ninn Vw i7DDnn nN 


p = rR 

I = —^ = 0.3125A 

R+r 8+8 

P = 0.3125^-8 = 0.781W 


.|'i7n |DiNn TND K^j H'n p*7,2W-r) \op ninn tnh qw poonn 

11 = 7-r iMDon «d' 7 (4) nij ?<in |iD]n nnan .i 

(R + r) 


:|»^{nomw nnona n^inj V'nn Vej niiaDrinn .h .3 


R -P*- 
^"X 

:^<ln (7Donn p"? .nnor fTDoni □»'7'nn r»n«nn 


p = I.V = — •€ = — 
R ^ R. 


p^e^A 1 

P L 
eX 

a = lyiD'ww ,Dn':^n n'yj?<m iiwn ny \p V^y nnoiD"/ D'^no nVii-pw 'loan .a 

iniTirn n« nwnDi irViaon niiAinnn tin ya: .a 


=-= Qm 

m 


mnv rrnnon ,’Di3’n nu>))D D.n nt noun di^sin/i npnpn 


Z2t> 




:VJiD'wn HNaun] (5,30) (10,60) »niTii?] Tnymna] .1 


ÅP 



60-30 

10-5 


6Wm 

:'n n*VDn i]'7n'i7U niiwD 


e^A 
a =- 

P 

^^ 2^-41Q~^ 

P 

p = 2.67-10“"a m 


'\m HD ,noD 'd'7d KL ^'nn no V'yDD ‘o^nn me^n o nniNyD m^oDn .h 

.■/pWD 

Nin DiTn ,|' 0 ' T V'zD 'd 7 p7 .no» 'dVd ?<in KL '7'nn y*/:^ 7y VyiDn 'owon niDn |iio .n 

.L-'7K-D 

:r)-i^n HK oonyji .:i 



fU 


.4 


nn in - '7n\yn - np’T>Di np’n 



DN |yDD] .KL V'nn Vy *o];i«n no*/ hhw niVipwnn i\ij ‘7'7Dn Viyuon /n 'd'7. .1 

:n ni'7i(7WDn iddd “7^ n'i^i7DiDD I Q-iTH yaai ,m-n nn^ n'7i[7ejrD Vw nnoD 


n • mg = IBL 
BL 

.S = — lyiD'wi Dn'^n n'WNn nmaivn ow ij? "7^ n'^i7]iD n‘72i7nn 
BL 


( 0 , 0 ); ( 4 . 5 , 1 . 2 ) :nnii73 'nw 'dV Vaprinej -iwn yiD'u n?< nwn] 


S = i^^—^ = 0.267A 
4.5-0 


:niiu;3 


S = iM 
BL 

B = i^^ 

SL 

B = ^0.075T 

0.267-0.25 


.n7DO 0.075 Nin'OHon mwn 7 ti^ 


:\\)or)D T)H ne;n] .n .5 


q = C-e = 2.4-10“^-25 = 610'^C 


Qi'nn pin^ miniD '7?^Dwn ni7n nnon .-Do-n niVV ■7 ?<dw niVrir) nny □'3noi7'7N .n 
nriDn iipD 'V'^wn pinV minn 'dd'h niVn .'nm lyoon lyo] ?^ini nriDn -iii7D 

.'7'7iy lyoon |yo] ?<ini 

:on'D nna .7^yDn "jn Dnniy an ,ni77 ni7D niTej' onniy k 7 □>Dnoi 77 ?^n .j 
D']noi77N,Qi'nn fyinn nni nnon iii7»7 D'ODnDi 'ni'nn ni^niD d'n^m D'jnoi?^?^ 

.'V'Vwn niVy □■yarDi ''z'Viiin \7innn d'm^m (onnN) 

.n’tj’'70 miv mmon .’Dirn t<b niyjjo nn nr lacn wi npnyn 





/nVnnnn pniDno rndJi'7idJ 'd "im pmo"? htd ht '7ni7n nini'7 'dw DymyDWD .1 

£ £ Al 

□n o nanuD wn nini'7n yi nnon .c = -^-2— nnonn 'dV nwi'7w 'd lOf? 'yinyn 

d 

niDi'zD .nwiVw 'D jOi? Vapn ivoD pV ,nnon iiiyD*? onninD piy 

,^640^^2.io-5c 

3 

npnmn ^n^<'7 iv'odV 'nVnnnn ivoon |q wiDnn «'n ni' 7'7 riVd mivw ivudh nirDD 


:nini'7n |a 


Aq = q-q' = 6-10^^-2-10^^ = 4-10“’C 


:D']noi7'7Nn iDDD nn n^dii ,\no\?'7iin |yo«n i7'7nD 
n =^ = ^i^ = 2,5 10'" 

niD nr '7n[7n nini'7 nu n?^ □'(7>mDiyD nnon :\v\u n'ji mn '7ni7n *7^ ivonn (i) .n 
.'72\}D2. ni'7'7 ni'710 nQy'7 '7D' I3'N Vnpn ‘7vw jyoion ,ninD i7DDDn -wukd 

-^riDi]n*D'7,'7-fj'7ni7n’7vnnDnnini'7nnpn-innQi7y:i ( 2 ) 

- nnonn 'd'7 ,n'7ij '7nf7:i mn^n n''7»iynn T\‘r\mn nini'7n ni7mn nDi7yn (3) 

■U = iqV^ 


,'K)mn 30ii7n ‘7?^ o]:»Dn '7\u niD^^n iDii7nD Ton Nin o]jd' 7 ymo 'oiann mejn |iio .?< .6 

nm'7 nDi'7D 

niDH |iiQ nn nNin pD' t '7'7d .^in im'? Nin 'ODann mejn |iio ,nDrD'7 yi |nDi7‘7?<n .1 

|iio p‘7 ,''7'‘7ej [yon |no[7'7N'7 '73N .n|70Tn tdid |iio'7 ,n]'io' - Qi'n |yoD '7y '7yiDn 

.n[7Din ni7'n jiio*; ,n'77<Dej ddi' 7D ,iiDn i'‘7y '7yiDn non 
□nn p'7 .B-'7 A-d ,ni7Din tdid |iiq'7 ioi'zd ,D«Dnoi7‘7Nn nynn 1110*7 iion DiTn |iio 

.A-"/ B-» DUT nonnii'75a 

n*;i-i]?< m^n nn"n nm?< o ,nnyi3n |iio'7 imn nf7Din ’7y '7yiDn non ,y]' 7 pin '9*7 .t 
'd'7d no n''7y '7'yDD onon ,noD »dVd oaann naooa ny] nponnej iiiojd ej* 

.noD *d'7d niD o]]Dn '7y n'7'yD» nponn ,|ioi'] '7ej 'ej''7ejn pinn 'd'7i ,n'7yD 


^ln pi - tjnu)n - npn’Di np’D 




8 |nn» 


6-1 niVNun I« ejiVyj Vy nv 


.1,500V ?^in \'7\i) '7N'}i]oiDnw id ,q '“zoe/n ivoon |ivo 12Cm iDimw A jidtid hid ,i 

.no'D riNniiDn |yoD jiN iN^D .n 
. 1(7133 ?i']D *7^ IN HiDH 7Dim ,ini' n‘7n3 D'^nDfyVNn niD'D!^ P'n .d 
i7im N^r)]n ,18 Cm idi'tiw |iyo n"? ,B jiddd inD*? diidh jin ■i''7ir) V'nn onnnn 

■ HD |DT DOniOl ,1]DD 
.V'JiD miyw ivDDH niDD riN Dwn .3 
?lDnn IN B-*? A-d idit oonoirVN gnh .t 
( npiNnn dn (7ti3'7 'Vd) nr .A ihd tin DynNn "inNi “TTin riN D'pmD .n 
.■|Dn DN^iriD A HiDn wmri' n» iind .A-"; B ditd jin Dan|7D 


'zu nniwn .TT'zDwn nVVio Vw n'0'3Dn nminnn jini »"ndh tin h\^d'7 hodd Dyi3 .2 
iipo'? nioD d™ Vty ninwn ddod mino nT»'7Jin .100 Vw d'ht d'733 ido« nTD“ 7 nn 
.niT33nn ion iodidond '7ai7ji73n min jin ttttidi ,nT3iDn 


R(0) 

I(mA) 

y (^1 

10 

125 


20 

100 


30 

80 


40 

65 


50 

55 



.□'133 nul'zeJD nwiDiiiiin na iwn m’im ,Dyn naonnw "z^yDn dn looniy .n 

■R Vw n'Ni73iDD Y *71^ T13 ioonu .1 
.n'z'ziDn Viii n'D' 3 Dn nn 33 nnn jini »"ndh jin «Ti 3 n miya m'^io .3 


.n’‘ 7 ’' 7 ø mnv nnnnn ,’Dirn h ‘? niyvn nn nr noon ina npnvn 


z^y 






.Cniw] n"? 'N »ryDn nomDONV Jin*y i\pm 'pin »au n?< rnnnn djjid .1 

?nyD lootDDNi DiTH in« ( 1 ) 
?nyD D'iyinn nriD inD (2) 


:D'i7DDD nWlVwi 0'T33 HWl'/eJ ,n'7'7ID D'Diri] dd'ddVw .3 



3 R3 = 30n 


R 2 = ion 


Ri = isn 


i7DDD pi\ ,82 pDDn n?< DS DnsiDWD .15V K\n D'i77nn nnn ,in'7Di Sj i7DQD tin onsioeJD 

.12V ?^in □'i7inn nnn ,nmD inu: 83 
.n'D'DDn nnmsnn nn\ n' 7 ' 7 iDn d"nd n?^ Qwn .n 
?D nisD Dnni^n D'i 7 D 9 Dn ,ninDn 83 poD^o Vy nnnn ihd .n 
?D‘nmD o'pDDDn Vdwd D'i7Tnn nno inn .s 
.□nisD □'i 7 D 9 Dn rnyi' 7 eiWD ,Q'TS 3 n nwi'zwD inn *732 dith r\H Dwn .1 

?DiT ni DniryjD nonnjiD n'7'7!Dn vnw .n 


■ 7 ^ «03SDn niwn 'Odsd mty imi^n'VsyD nyism |Oi7 □»i7'i7'7n y'Hni Q'ys D'DionD .4 

.nDTY"i?<nnnD 

nirnon |dt t\h .'ddsdh mwn - B-i ponDn |yoD - e ,iJonDn non - mryi lyin .n 

.D'sionDn "7^ T 

.T = 2-10"^s :NimiTnnn!m:|in3 


Trn iTi - ^Diyn - npn’on *np’D 



■Y'Non Vw ‘0]3»n mwn n?< iiwni ,nmnDi]n ^71 niiJ'n .1 
D'y] D'DionDn .~\imr> 3 . n '7 ~\h ,mej miN’? nn'no nniNi d'dddd D'DionDn ^013 mpon 
:DD'3D'7ty □'wnnn i?<7 .ion 1.2 N>n nyoiDni ,ion 1.6 mh nnn di'th .mm nynnn 

1.2m 

t 

1.6m 

1 

1.6m 

1 


.'0]3Dn mtyV niTnon |q timith jini D'iionDn nii'nrD n?< iiwn .3 
'□'w Vin' DNn .mwn n^i nn'nnn tin nnwV ’Vn a 'i7'i7'7na D'DionDn tin o'D'VnD .7 
.naon ,n'7 dn ?nDD 'di 'i3'wn nn ,p dn ?nv'D97 »n*w Vin' ONn ?37Qn Di '772 



Vin»i7 

/ 

.'Vn7'n noDoViin .C Vnj? Vw njynDV woeiD oD'DDVej Vayon .5 



C 


j7DDnn n7'3D inNV ni'3u 6 .iroDDn pin onaroi,= 9V *7^ nnnV Vijyn nN d'dvio 

.Vc = 4.5V Vw tiyV 77i' V^jyn Vy nTiDn 
?i7DDDn nT3D nnNV ninvy 12 Vnpn Vy nnnn n'n* nn .n 

.R = 500 Kn |in] 
.C Vnf/n Vq'i? dn Qwn .7 
.fPODDn m'ao ny 7'n im mm nN iN^iio .3 

.n’'7’'?Q mnv mmnn .’DU’n niDva an nt noon in/i npnyn 


.|7DDDn mao nnN*/ ni'iw 6 im mm riN .1 

ninej i2-'7 7yi poDnn m'ab "inNV ninei e-ioim mnyw |yo«n ni»D iiun .n 

.poDDH nn'ao "inN*? 

\ 

Ti'OiannoiyVN nNiiijn 

.prn \32m\ uno nniio □"io'3 nyio mimV .nivno □iio'n'7 nuin no'w hddd Tii^n «nDi' .6 
n"]w '^n "iwD^yj ~\d ,nn'nm n'7N)owi nvn* mm rToi mynon '7 vd 0D:iDn ti?< i^in 
ni'ayjn '^nni 8-10“^Wb '7W n^V*? 2-10“^Wb Vty iiv» n]nejD nynon jm 'OD:iDn ^lown 
□»n'7 nn^yQ^<^ IT no'w'7yj inirn .2-10“^Wb '7W i-iyV mrn nmiyiD 

;od»3d'7w □»yjinn \Hi .yn^^NH "zy miy:i nynon dn 



.naon ?nynon |iio '7 noD*? niiD o^aon Vw loij? ht'n o'^nn |iio 'dV m 

.n" 3 yj ' 5 in "rw nnT< nyun nym nynon viiiDDn nnymn n"NDn nT< inwn .1 
'^n "nyninyiioi m:ii]n oinn tiidd fin nnyn .R = 3 .i 0 "''fi riyiion nn^DJin .3 

.n"3w 

Vw mioiDDon riN niVynV no nwinn nmmn f<\n d'idd iDin 'zw '"zi^id dir .1 
flR □on'z 'ID nwmn n'a~i]«n niDD p'z .nn« oi't'z^ n’zyoD ininn “zw Tn?< □n^i'z'iz 

:N'n ATnnioiDnownDnDmnDD'zyn 


E — mcAT 


Wil] |K)T HDD .D'mA 3 N'H nynuR nooi ,c = 130- 


.'■ziAon DinnminciWND 
Nin nnr Vw ■’z^on oinn 


^C-Kg 

.no'em ni’Z'y "zy oDJiyT nz< lyan ?di't‘z^ ni'zyyD 80 -d Rynon □iD'nV 




nn m - ^niyn - npn’on np’o 


' ^ 



8 jniD nunjig 


.|iyO l]'?< niTDH DOD .1'3D T'HN 1DI^<:3 ITIDID 11137) jVOD Vd .■1''7ID 1\13 K\7\ T)3T\10 HT3 .1 

on« mil |yoD '73 rrn i'7'nd Nin ,nox)'o |diwi jiyon hitd iqij "7^ V^^'^iDoiDn 
:q >mip3 |yDD3 R i7nim '7?<':^30 id "7^ nnoiin iod w7\ *7N'>i30iD'7 nnoi3n p'7 .itd-id3 


v=^ 

R 

W^ 1500-0.12^,.1q,sC 

k 9-10^ 

.ai'n iVw ■7N'N]DiDn o Qi'n no'Di ,2-10'^C Nin inii |yoD "7^ i'77i3 
p'7 .|iyo I3'?< iiiDn □'3D .□'3nO(7'7^in loin imvowow ,Qi'n |yoD3 □'3iyD niiDn '3D .2 

-KlDn TD702 7ni> n'7IT3 □'3nOi7'7Nn niD'Dii 

i'ijn Ty pmV titdo QnT'7 Vo' ''7oyjnn |yoon .y'riD ‘7'n2 DniTDn oeJ itn DninouD .a 
'3W "7^ Doyoon jTonm no'TiDn^y TnN'7 p*? .D'imein d'titdh ou “7^ D''7N':^]oiDn 

:Twpn riN D'O'yo qB -i qA ,D'TiTDn 

K K 

qyoon tio'w fyin 'd' 7 p iod 


qA+'lfl^9 = 210-'C 

:«in niNindJon nDiyo inriD 

q^=0.8-10“"C 
q3 = 1.2-10“"C 


B TiTD "7^ lyaD"? niiu '7'nn nnnyty lyoon nioD pV ,|iyo B titd n>n h"? ,TQ'nn od"? 

.1.2-10“^C X'7) TQ'nn Tn7^'7 

,''7'‘7ty QDyoDiy ,D'3no^7'7^< lOTT niyyD'7 .' 2 i'n |yoo Nin B titd"? A titdd dttw |yoion .t 

.ATnD'7BTITDD 


.n’'7’bD mnv rrnnnn .oirn nb nujyn nn nr iopd w/i npii)>n 





□'Dnoi7'7N .n'’7''7ej |yo] A ird ,A^nD'7 n':r\pr)\UD .ai'n ivom iiyoBiiiD 
D'winn A HID "yn yi^n hidtd onniyi ,Qi'nn B niiD '7N dowo] o"WDin 



.n 



:Ti^n riN oonuDi ^nVnon t\h □'Vw] .n 



0 10 20 30 40 50 60 


Trn iTi - '^Diyn - npn’oa np’n 


iR VW n'^i73IDD i TIN NOa] 
I 


.3 


R+r 


1 _ R + r ^ 1 p I r 
I e e e 


,I ?^'n i'7U iijrnn mij7]i ivid'ww y = ax + b - aw if? Vw ^^<llwn iDVa'i? 

6 £ 

:rinii73 Tie/a ana: .viD'wn »d*? s o^ndh nn n^d] 

(0,5); (50,18) 


18-5 1 

m =-= 0.26- 


50-0 


A-a 


- = 0.26 
e 


0.26 


3.85V 


:r n'W’DDH TiiTJDnnn riN awna 


b = I 


5 = i 


r = e.b = 3.85-5 = 19.2n 


.□niN 19.2 N'n n'DODn niTjDnnni ,o'7ii 3.85 Nin aij7Dn D"nD 

dvi} .i 

. 1 = - = 0.2A Qii Nin nr noDaDONa oarn ( 1 ) 
r 

.0 H\r\ ,'3i^'n T33 mVV ,a:ii7 Vw a^na D'pann njiD (2) 


.n’'7’'70 mnv nnnnn .oirn h'? an nr noDn atfis ina npnvn 


2 2c 

■ 


:D':i:iDn n'7'7iDn y)i DiTn dn 

:12'72 Si i7DDrD flN OnatDUD • 


R, Ri 15 


:S2 i7DDD FIN D3 DH^IDUD • 


Rt r/r2 

Rj-6n 


V 12 

I = —= —= 2A 

' R. 6 


J_ 

10 


:ni?^iiwD DDii^D FiN imDDi D'iyTnn nnn nnom 

V^e-I^r 
15 = e —1-r 
12-e-2r 
r — 3S2 
e-18V 

.□^l^< 3 H'n n'O'DDH nnnADnni ,o'7\\ 18 Nin ni^\on »"nd 


p"? ,D“iT Q DniT N*/ o o Nin Rg TJ}n Vv nnnn nnon .o'zii 12 ?<in Sg i7DDy3 "zv nriDn 

.□'pinn nnjo*? niiw Sg i7DDD "7^ nnnn 
nnioi ,0 7<in nipDri im Dirn D'nmD D'poDm Vdwd nnon .oVii 18 K\n D'i7inn nriD 

.D"NDn QV T3'7nD D'iyinn 




.H .3 


.n 


.A 


nn in - '7a^yn - npn’Dn iip’n 



□'i7DDDn ,D'i7inn nnn nw iijjm nun nw ,n'7ii7un nn:i]nnn riN .1 

ionno 

1 ^ 1 I 1 I 1 ^ I 1 J__l 

Rj(ex) ” R, R2 R3 “ 15 10 30 ~ 5 
Rj(ex)^5n 

R^ ^r + R^(ex)^3+5^8n 

!,= — = —= 2.25A 
‘ R, 8 

V = e-I^r = 18-2.25-3 = 11.25V 

:D'DiTn nwiVw riN nunD 


T — 

V 

11.25 

n 7^Å 


Ri 

15 

U. IJj\ 

T — 

V 

_ 11.25 

- 1 17^Å 


R2 

10 

~ 1 • 1 ^Wjt\ 

h = 

V 

R3 

_ 11.25 
30 

0.375A 


.'>D'}Dn im nriDnon i7DDnn ?^in n^'zion Vw Dinn iijyD .n 

nTW*? nD3i?^)o nn'nrDnw |in] . F = qv^B - y2i\'7 no ?<in iionDn Vv ‘7yiDn niDn .h .4 

;R - VlVoDH DI'Tl T\H nV'nn VQ] .'O]a)0n 

SF = ma 

2 

evB = ma = m-— 

R 

m V 
R = ^^ 
eB 


.n’b’bD mnv minnn ,oi3’n n'? nujvn dd nr iddd mb’x in/i npnj>n 


å3'Z 



:T - ^ITnD^ |K)T riN VQD 





.»ODJDn mwn iiio'? 83.20'7W n'no,5.07-10^— n'd D'DionDn nn'nw 

s 


rDOi^D ,|ionDn ivooD ^iDD j7'i7'7nn lyooi ,|ionDn noDD 4 'd nViiA a p'pVn noD .7 


m = 4m 

a p 


q =2e 


4m V, 

R =-^ = 2R 

^ 2eB P 

2if*4m 

T -- ^ = 2T 

" 2eB P 


:D'n'Nn»n □"loai y'ni 


P =v,T =2P 

<x II n p 


.2 »D i^T^' nv'DDni ^7i:in dptt 


niiDn nnoi] 'd^ .'n^nnnn Diyn n'^no^ nnon tt niDiiyNTn ni'Diyn 6 nwon .?< .s 

npnDi 




V = — v=V-e^c 

'^c 2 '^o ^ 


- RC _ * 
"2 


:D"pnO 


’D |op njlon ni'DW 6 'jmj |»t ^~\d iDi tdiVd 
:'7w "iTvV tdiVd ,d 7V)3 JTi^noV niw nnDH 7T niNin ni'Dwn 6 


Vc=4.5-^=:2.25V 


mnv nnnnn .’dij’d n"? n\yvn nn nr iodd mV’ir w/i npnyn 





:'7Q'j7n riN nun: .1 


_L _ RC 
2“® 

lni = - 6 


2 500 10'-C 

C-1.7310-'F 


:DniN j7in 'D*? Dirn t\h iwn] .9V Hin “7^ nnnn f7DDDn m'ao dv t'd 


Vab-IR 


= 1.8 10“^A 


R 500-10' 


n>^nK)'7 TU' ,'7n[7n nnon iod ,'73ym DiTn ,DniN pin 'd*? pV ,niJQp lAin niTainn .1 

:DiTn n'H' p"? .nioej 6 ~inj^'7 -n^nnnn Diy« 

i = M^o_1^9.io^a 

.niNnDi3n 'd '7y my*n "ztiJ inn d 3 n^iunn t\h ^np*? iwdn 

m'30 mN'7 ni'ity 12 -i poDon titjo nnn"? niow 6 '7npn |yoon jin nwn] .n 

.poDJon 

q = CV 

q (6s) = 1.73-10‘^ - 4.5 = 7.79 • 10'" C 
q(l2s) = 1.73-10^'-2.25 = 3.89-lO'^C 


n“i'3D riMiw 1 2-7 lyi poDon m'3D nn?<7 nnieJ 6 -d tsdi mnyw lyoon niOD 

:7'y7 ni?^^mn 'tiw |q w"iDn7 niity poDon 

Aq = 7.79 -10“^ - 3.89 -10"^ = 3.89 • IQ-^C 



nn 111 - - np’t’Di nip’n 




noii7n ,D'^nn |iio 'dV .'omn "jh om\ ']iD:^n 2Dii7no oim"? ymio 'oaaDn mwn .k .6 

.nynon "7^ ^no«'? hdid 'did^h 

:" 1 N 1 ND i7in' dV nn,yQi7?<in'033Dn nown'ly^yn niipu inKD .2 




A$ 2-I0~^-8-10"^ ^^t jQ-4y 


•1.2*10"‘^V y^Doion r>"HDr\ 

niiwi yQf? H\n n"]ejn n'^no ~iwnn »"NDne; nnpn n'3] .AQ ,Dinn niD3 ni^ 2iyn3 .;i 

:y^iDDn »"nd"? 


—•£- — 

At R R 

^2 ( 1 . 2 -lO-^f 

AQ = —•At = ^^-0.5 = 2.4-10"^ J 

R 3-10^ 


.2AQ = 4.8 10"^J N'n nnN n'nwi oinn TiiDD,DTii7n 'dV .1 
inwnin n'7'7Dn oinn niD3 nn nDin^n nnonn »dV 3wn3 


E = mcAT - 0.003 ■ 130 ■ 80 = 31.2 J 

n"]tyn nynon m:^nn oinn nioD'7 nVVnn OFnn jiiidd la orrn Nin ni'Dwn '7'7Dn pm 

:Tln^t 

t = ^ = 650,000sec 

4.8-10^ 

n'7'y' nu'w iio^' noi* .yiiwD ini' inw niow 650,000 Nin wm]n |mn 


« 23 ^ 


.n’^’ba mnv nnnan ,oi3’n Nb nuj)>D nn nr iodo wn npnyn 


9 iniD 

6-1 ni’/^wn |D wi'/w "7^ i]y 

iwi^D, v(x) ^ 50,000 - 2,000x nnopn >bV |m3 x-n n«^ "iiij^'7 ''zrDiynn '7i^'^]DiDn .1 

.□noDn x-n nywi □'o'7iq tidi '7?^'^]oiDn 
jc-n Tii VQi? ''7iDejnn mwn ynn naon .h 
?nAD x-n "7^ Qi'hn iiion dv ^^ln ''7r)iijnn mwn |iio ann .i 
.x-n T:!i 111^*7 '*7Dwnn m«jn 'jw i'7ii3 awn .j 
'3w "7^ i7mo ninyej -inNV mn'no n'nn no .x = lOOm mipino mniWD Iiohd .i 

?DnoD 

.ono» '3vy Vej i7mD Nin D^ nnivi ,mii7]n nni?<» mnieJD |noi7'7N .n 
?|iDnDn Vv >'7Dejnn non mQy'7 niiw inoi7VNn Vy 'VDwnn non miny OT^n (i) 
nn'njDV n‘7ii3n niiw onoD 'aw Vej (7mo nnyej nnN"? inopV^n iin'nD o^n ( 2 ) 

?|ionDn 

jin'nD'7 niiion niiej □non 'lej Vej pmn nnyej nn^V |nO|7‘7?<n nn'nio DJ^n (3) 

?|ionDn 


C T'3 y3D '7yn AB n3nejD 733 ,nn‘3T nV ti'dpd nn33nn Vyn nnp ni7DV nminD nni3 .2 

.S i7DDK)l 



8 ,r 



nn 111 - ' 7 Diyn - npn>on iip’D 



HD l"]n T]H □i7)C)'7 VJJ' p'HI ,(1130 IN niFID) pODDH *7^ Q^D ni'n'7 "l'l^ HD .N 

.naon ?DDNn' ninn nu DiTnu 

iwND ,1111' '7113 iif7«n *7^ D>i7inri nno rrn« nr'Ni ,D'wini iNinnn .1 

?1I3D IN niDD i7DDDn 

IN nijiD [7DDJon lejNi ,ijii' jiin iini ninn i'nji ino nr'Nn ,D'wini iNinnn .3 

?(nDiW3 n3'N ninn DQNon ouiiy mon) ii3d 

,8 = 21V Nin iii7»n »"NI ,6V Nin niiDn ‘zw n'zvDnn nn» :n'7Nwn nwion'7 □'3in] 
DUN Ni'7»i mn33rini,AB = 30Cm nineinn i33n niiN .r~5Q n'h n'»']Dn inii3]nni 

.RAB = 50nN'n 

i"]n y3ion tin □i7io'7 w ,ii3d i7DD»n hljnd (6V) nVvDnn nn»i mon dn '7'yDn'7 'ii .1 

.nini DiiTn Dirn fin in;^d .A 18 cm Vw pnioi C 

?ninD pODon lUNi nVyonn nnoi ‘7yDn ninnw no ,T"3n y3»n dn Di7»'7 w p'n ,,n 


iniiADnnw iooidoni ,R on» inN '7i nn33Jinw ,D»nT d'13] 7 D'ininD diodVw s'73y»i .3 
.nnoT Ti'D'DDn mn33nni ,24V »"ndhw htid MpDi ,nn3Tii7 riDri'] 



^3^ 



mnv nnnnn ,oirn k'? nujvn nn nt iddd in/i npnvn 


.VayDn *71^ nVijytijn nnaDnnn riN R .n 

.1.5A r\Kvo ior)iDDnT) 
.Rn?<Qwn a 

n?<^iD3 mii?] iT'?< niNnan K-i M nnii73n la D''7K'^3DiDn widh ih^d ^ 

?^nl' ninij '7?^'^301 d:i 

n?^ niNm‘7 ■7D'n d'^^hid mno twdo iV iD'Dini ,DD'nnnn)D'7 “/jyDn i|7'nvn .i 
.TWDnn nnninn ni'n*? T\Dn^ no n"^ .DTii7n Tyoa □n'za'iye; riN^inn 

D'yD □'i7'i7'7nn DDinnu '^<^n nuio 'i3n win .D'p'i7'7n n^Nn'z ii7nD Nin |noi'7i7>^n .4 

'■ 70^11 niej w QHJ HTN D"p ‘7i:t'vn 'N:in iq .i'nN '033» mw nvDwnn n''7JV)3 nynnn 
,''7}Dwnn mw*; d'oddi •(7'i7‘7n onnom ,D'aionD □'i7'i7'7nn .fiVnnD 

,'7jyn ':ina ynV o'pv'^n'? Diixn .prn 'odjo niw D"i7 ■7ia'vn 'N^n QWi .iiy li?^ d'^niioi 
,i7'nyD D'JDr oii^'na n’^nnn '‘7Dwnn nmi 1110 D"n3'Di .''7»wnn mw"? oniN TinnVi 
□'i7'j77nrny dvd '701 .-ln^<n '7U'yn 'ifn'7 nnnivi ^i^nn (iion DyDn ,3ny o'iiKiio □'i7'p‘7nni 
oim 031 ,n'7i;i onn'nyD pV .n'niK jido nni «tin D'^iiyD on mejn tin onniy 

□'N::ii'i ,nannn niTmoVi 'ninn Di''n‘7 o'vjo D'p'irVnn n:^Nnn i'Vnn nioi .*77:» np'on 

.|i7nDnD 




K'n inoiVi?'^!^ nini 'o:s»Dn mvyn no^iv .D'DionD 50Cm *7^ Dim " 7^)1 inoiVf?«^ 

.200V Nin D'Nnn nw iq □'■7N'^30!Dn wiDni ,n'7D0 0.5 

nn in - - npn’aa np’D 






''7Dwnn niwn nDVnnn nn'TDW ni^iyn “zy doqjo inoiViy'^in Vw nViysn \\-\p\> .h 
|DT! ,TiN« \op Vu'yn '?<^n 'dw |q ninnnw nnann) ■7i‘7D»n Di'im n'i'7n r\VH\ ,nyQi7 

.IT mniy inoin .("»irnon 101*7 ona n']T q D'p'p'7r\r\ nnyo 
,|noi'7j7>^i □']ionDn '7\d nn'non iin nn iNn*? *713' D'Nin D'D-ian nwiVwo ht'n .1 

.ii7o: ?|OTn *7^ n'i^i7]iDD 



.'' 7 oeinn miyn "7^0 nD'znnn rwinn on Qwn a 
?|noi'7p'^no ooionDn '7W n'OD'pn n'^iDNn »no .i 
?TWDon nini loviiT) iVnoa iioiiDn o'Vwo dqq'd hod .n 



mnv rrnnnn ,’Di3’n n\ywD nn nr iddd mb’x in/i npnyn 



Vl2»i7 

:dd'dd' 7W VayDn \\m .s 


Si 


S, 


e 

:imDl 

C, - 40|jP 
C2-10 iiF 

.n'DiD]'N N'mDDoViin niTSDJin 
|DT nnN*? n:i;i"nD lODoViin n?<n(7i ,{nmD S^) i7DDDn □n:iiD iiu^nn 1*7^^ 

.15V "7^ "inV "7^ HD 

.11 muNW n''7Dtynn n':ii3Nn n^i ,m iVwi ‘7ii7n "7^ iio^nw ivoidh n;^ iiwn .?< 
i7DDDn n?< DHJio HD inNi ,8^ i7DDDn n« D'nniD ']tyn i'7eji 
?ni^"nD ^n^E^ ,'3wn iVwi iD)DO'7iin jinhi? ?<'n nn .i 
.'3wn i'7iJji D''7ii7n '3W1 nnuNty ni''7Dwnn ni'3i]Mn diid nu iiwn .3 
.□'iVwn '3W1 i'zipnniy ni'3i3?^n |q lyiDnn n?^ naon .i 

?«3iyn 1*7^1 Sj pDD»n 'jvin |'i nriDn inw .n 


nn - ’jnu)!! - npn’on Tip>n 



AAA—, 





nNiun 

R = 0.311 in'DQvy ,rn3«'7i)D m'7'Dn »nw "zy yiD*? »WDin loo 0.6 idtinw MN ~i''71)0 odo .6 
iJiD^iyej ,'0 ];do htw iino n?^^DD moyon .MNLP loo 'z^vo yji "zoi ~\d 
D'ejono INI .yiNn ono "zw 'oijon niwn nN inoin .^in ninV □iioi 2-10“'‘T 

iddodV^j 



?m'K)' yj ODODWO R iJDO doth |!io no .h 

:[DTn "zw n'^iziiDo MNLPmo 'zayon 'ODaon fioiiin "zw ddodV 


X 10-^ Wb 



.HD'D' Nin Qi'nn |iion iwno ,|DTn “zw n'iiizJiDO oinn nn'nio "zw n"i^ looiei .o 
.L-'z P-o Nin ai'nn |iion nwNo ,|DTn "zw n'^izaiDO Dun "zu loony .;i 


.n>^’'?o mnv rrnnnn .oij’n a'? n\yvn nn m idod in/i npji)>n 


ZVz. 


im laiyn 'jion lyaDnw .nvaj? nn'n»:i C-*? A-d y] oidh ^on mi7«n .1 

.nn'noa » 1*711 nV ,C-'7 A-K) nynnn n'znon 



nn in - 'pDiyn - npn’iDn np’n 


9 iniD jiunno 


WT\ nimiw nnonn. e 


TiTn'*? ‘7^<*5^:olD *iv\u ^<ln 'Votynn niun Vw iVTd .n .1 

Ax 

nej'n oDity] .iw* ij? "7^ nnon 


v(v) 



.VQ|7 Nin p*? "7^ Nlil mUD 

Ilion DV *i)3i'7D XniK)]^ niisn Vn'^doidhd) VT^'^aoiDn mim H\n 'Vownn nie^n |iio o 

.X Vw onnn 

niiw 'VDwnn niwn ‘7iu .a = -2,000— «in nvynViy viD'un .nDmin nnonn 'Di 

m 

.|E| = 2,000— noiVD ,viD'iyn i\D o'7niDn myV 

' ' tn 

HTty, - n'0]'i7 0*7 □'W 3 ) nmD/< niav odwd 'Di niTnon nn nwna .1 

:(E - ''7Dyjn 

w = AE, 

F-Ax = AE, 

qp ■|S| Ax = |mv^ 

1.610 ^•2,000-2 = i l.6610 ”v' 

v = 8.78-10" — 

S 


.n’^’^o mnj) minnn .’du’d h'? myj)o nn nr ^3PD ut'p^i ik/i npnvn 


nion .|ionDn'7y •'zDyjnn non may*/ niiw inoirVNn Vy »"zoiynn non may (i) .n 
niniD Dn'iw "zy i'zyD p"? ,|ionDn lyooV oVnion onyi nm |nai7'7Nn lyon 

.nm Don dmiw 

.I1I3IU □nmiDD o ,|ionDn nn'n»o 11*71131 n]ny inoi7'77in jiii'nK) (2) 
imv ''7''7ejn |nDi7'77<n '7y ‘7yiDW '■/»wnn niin 1110 o ,Mn 03 niiyj nii'nion \\vd (3) 

-Qi'nn iionon "zy VyiDW non 1110*7 

nnnn ,mi]n yin |q i^j? i^ii" iii ,A-i i”3n y3Dn n^^ Dp'oi »poDDn dn ii3d'7 i'i:!; .k .2 

:DD‘3D‘7W D'øim INI .DITH DDKJT myi ,DDNn' n''7y 



jiN nD'opn ( 70 DDn * 7 ^ m' 3 D mon .niiiD izoDon ini' '7113 D'izinn nnn .1 
nnn tin ni'Ujyo Dirn n' 7 i 3 n .*713 iifZDn in dith p ‘7 ,' 73 yK)n i\!) 1*7117^1 nn 33 iinn 

. V. =e-Ir nnoiDH 'dV Dyinn 

nipon d"nd' 7 niiw iioi DTinDn dod .ijii' Viia V nii3n “zy nnon i>i« ht'ni n^dd .3 




.nmD iZDDDntyD ini' |7Tn i'Nn mnn .ini' |0|7 y pV ,ini» *7113 1^ ii 3D izoDontyi 


"lin in - bDOT - np’pon np’o 


wr 




^ X 50 n . 

N'n AC VJOi7n Vw nnaDnnn. X = —— h*t\ “iiin m'n'^ niniyDn mn nn:»Dnn .1 

30 cm 

.R,,^ ^ —-12 = 20^ H'n CB yoi7n Vø nn;i3nnni ,R,^ ^ — -18 = 300 

CB 30 « AC 30 


;'7ni7n)on '73yyDn dn oonw] 


21V 



V 


AC 


"AC 


= V^ = 6V 

-X^ = ± 

Kc 30 


0.2A 


:I, ,»WNin DITD T\H 

^=’^AC + ^CB+\ 

e= V^ + ItRpc + Itr 
21 = 6 + 201^ + 51^ 

15 = 251^ 

1, =0.6A 

:nn\^n p\n 'd*/ 

I ^ I -1 ^ 0.6 - 0.2 = 0.4A 

0 t AC 


:i“ni]n nn^3nn riN .n 





— = 15^ 
0.4 



lYé 

■ 


may nnnan ,’ 313 ’n k'? n'^vn nn nr noon di^>s wi npnyn 



: (ij = I® ^ cb VDf/n nnaDTin n?< i\ijni 

A^R =R^ + R^ + r 

^^15 + R^^+5 
0.4 

Rc,^ 32.50 

:CB yoi7n -yim T\n 

— •CB-:32.5 
30 

CB=:^19.5cm 

.B-d Dnoo'ODD 19.5 T'in m □Rn'; w 

,D'D]yn D'onT 'm'j V^dtijd 'wn-jh <^391 dith .'73y»2 D'mTn n?< yaf?] irejNi .n 
INI .niDNnnn R 2 -ni Ri-a □•'7Qi7nn D'Diyn ow nn33Tin tin |idd] .I 2-1 Ii o'VaiyD 

.N □•Win 
Ri = 2R 
R 2 = 3R 

iB-"? A |Q nViRwn nn^Dnnn nN R niyNDNn y^] 



J__J_ J__J_ 

R^b"Ri R2”2R 3R”6R 

Rab = 1 -2R 



.3 


•nn in - '7nTyn - npn’Dn np’n 




^■4 


24 

3.2R = — 
1.5 

R = 5a 


:N'n '7:ivnn '7W r]'7\p\Dn nn^annn 




.a D'win INI ,1104 D'i^] nyji‘7w oVn«!? 

R, = R + 1.2R + R = 3.2R 

:Rn?<?^^K)i .4 


4 D'tyin 


lv^ = I,R,=I,R, 


I Ij +12=1.5 
|l(-2R = l2-3R 
I, =0.9A 
I2=0.6A 


:l2]iNiIi nN4un] 


•Yam"* X^k D'nnDnnN4wn] 


= IjR = 0.9-5 = 4.5V 
Vam=I2R = 0.6-5 = 3V 


3V-4 3IDD M-4 VN'^flDIDni ,A-4 ’ZN'^iaDtDniD 4.5V-4 niO] K-4 '7N'^30IDn 
□3 Di^T nH-\l .K-4 V^^'^DOIDHO 1 .5V-4 riQJ M-4 V^'^iOlDH [DV .A-4 ’zj^'^aoiDnD 

:N4n 4iw«n4 


V,-V,=4.5V 


Va-V„ = 3V 

V„-V^=4.5V-3V = I.5V 


.n’+'?£D nnnon .oijm n^vn nn n? nooD w/i npnyn 


■ 



.a D'win \H-\ .i\m n'zn^ irin:»Drinu noDo'7ii K-*? M |q inn*/ w .1 



li D'win 


:|ioi']'7W']wn pinn' dV nn'TnV MOQ nriD] .n .4 

EF = ma 


qvB = m— 

R 

-o mv mioR 
qB =-=-= mw 

R R 


2Trf = 


.-3- onQi »oDann nnya pi h'jh >''7jyrDn oimn |]«nw moq n'jyp 

m 


nwDni n'7iui nyop nn'nnn niun nynnn iwDn nnon .( 2 ) mn |D]n .n 

n^iNnn vd [7'(7'7nn ,»'7Dwnn mwi nvnnn 


rniTinn riN iiynD .3 


qpB 1.6-10’^^-0.5 


f ^ ^ ^ 7 62.lo^Hz 

2 imip 27r-1.67-10"^' 


.Y'»n3D7.62 N'n ''7Dwnn mwn Vw nD'7nnn nn'in 


TTH in - - np’T’£n iip’n 







:nn'nwn nN nyjR] .i 

V-ujR-2TTf-R-2'iv7.62-10"-0.5=: 2.39-10" — 

s 

:TTO]'pn n'A"i3Nn nnonn 

E =-m v" = -1.67-10-^’-(2.39-10’f = 4.77-10“‘’j 
k 2 p 2 ^ / 

:' 7 w n';n]N *72170 ?<in /“zoiynn nitun nniy iiononu dvd *722 .n 

AE^w.„=q V,p 

AB ”p AB 

AE = 1.6-10-'’ • 200 = 3.2 -10"” J 


n 2 yo *722 laV n'Dion jroD'pn n»j23?<n ja orrn Nin Dn 2 yon idoo 


_ 4.77-10-"’ 
ae 3.2-10-" 


= 14,900 


.7,450 Nin DaQ’Dn iDOO |2'7,n'7?<2 on 2 yo ow y ^20 jionDn ,2a'D *722 


:i 2 moNW n''7oy;nn '72|7n Vy jyoon on 2ejn3 .n .5 

Qj -q e-40-10“^-15 = 610“'^C 

u, --C,-e^ = --40-10“^-15^-4.5-10“^J 
’ 2 ’ 2 


.n7!7>^£3 miv rrnnnn h'7 n\yyn an nt iqdd in/i npnvn 





:(inN i7l)a'3 P»DD10) D'i7ID‘3 niyiVw J'^3 .L-V P-O Nin IJn DlTn |IIO .N 

nnwiD DIT "1^11" pV LPMN luon “/ayDn yvi ,yi'7 \7\r\ 'd"? pir>*3 

|iio ,|'D' T '7'7D 'd"? .fiinio n^inn iioi'zd ,nipr)n mw*/ "iidh niioyj ,miyiD mw 
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35■^- 



:jiini'7n '7n*i7n riN awn] .n 


d 

C = 8-85-10-'--5-20.10"^3 3 ^., 0 „.op 
0.25 10’ 


:'73i7n'7y iViDon JIM uun: (i) 


q = CXm = 3.54 • 10^'" • 30 = 1.062 • 10 ®C 

:'73pa miJNtu n'ODDnop'7Kn n'jn:?<n dn niyn: ( 2 ) 

U = icV^’ =i-3.54-10'"-30’ =1.593 10-’J 

:Jiini*7n (Q '"jDejnn niwn * 71 ^ iVin ni^ iwni (3) 

E = ^ =-?5_ = 120,000 — 

d 0.25-10’ m 

|i'7ii7 i7inn wiDnwn'7 'n p"/ ,D"jnij73 d'dvoio d:'?^ nini'7nw jlj o'iy] (4) 
mej'7 jiini'znK) in!^ Vy VyiDn '"zoiynn non iqw h'jh ,D"inii7] d'3VOd'7 

:'‘7De;nn 

F-qE 

|F| = q|E| = 1.062-10^ -120,000 = 1.27-10“'N 

'd7i ,nymN 'd Vn^n [70107 nint7n n?< Q'p'mo 2 7i[7n on'nvowD (i) .1 

,030^0 i3'?< 7i|7n 7y lyonn .ny2i?< 'd |Oj7 7Q'[7n ,nini7 7i[7 7iy 7D'i7n nnoo 
;n'OOona[77?<n n'n:?<V moqo n?< noD3 .|7rii30 7ai7n pej 


c = å 


U = icv’ 
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miANW jTOODnoirVNH n':»i]Nn ,nynnN 'd (0|7 Va'pn iwnd jDVn'i?^ 'loan 'd*? 

.nVJnN 'D nVlA *72173. 


|Q D'VDunn riD'ejDn no Ta]D ny^QyDn may^ Nin nDoinn iipn (2) 

.□n'jQ pmon n'7i3n ~i‘'7nnn niniVn 
; 1 2^102 *7\2'pr\n nymN 'd \op 2 2 ^d 2 *7\2*pn ,D'mii7n D'D’yon 'dV .7i 



'D Vna 2 '7ni7n '7y nnon p*? ,D'jiei iioi Dniinow D''7n|7n 'dw Vy D'DyoDn 

:i 2)iD2*72\7n *7\) nnoHio nyiiN 



:D'nnon nN li^ynD 

v.B = v, + v, 

30 = V, +4\ 

V, =6V 
V 2 = 24V 


:DnaDn ']w oii'D “ina .nnjiD n"H 2 ajry PQCDu:iDn 'z^yD^i^iD Dnin ( 1 ) .n .6 
P |Q IDl'ZD J'Jlliip ']U |Q mWID D"ti2 1^13 '033D mwa yDH ']'*7\D OlDn 

n:^!' nown md'iu .oidh nynn ‘i'7nm "i'zin PQCD naon V^yna noe;n 

."iNiD i7in 'D Vy "/ayDa mwio r>"H 2 
.miym □^T q oniD 'zjyon mwinn D’'n2n 
TIN n*7nm omn jiynn :yi*7 i7in 'd "ry tint iqdd .D-'z C-d Nin im dith \\\o (2) 

■^own nViAH .|iOTn oy nowion jm *mmn ^lown pV ,PQCD nowon now 
n"n "z^yDn miymn onm ,y]‘ 7 pin 'd "zy .nnym diti 'zayna n-iwm r)"ND noio 
l'opn'z mi'zD ,*7iM nVinn 'oimD nown '□•ly'z iwnon nnym 'ot^jo niu ii^'V 


.n’'7’>D mn)> nnnan .oirn n'? niyyn an nr noun wi npwn 



■7*73 'D .no»'7 7<in mwtDn 'OD:innmwn jiio p'7 /odjdh ciown dn niin 

.D-V C-K) ?<in p'7 D'Nnon ditd |iio 


nm Dun nn vq] ( 3 ) 


R R 


:p'7 ,Dn'3w'7 -jDiND 'ODwn mwH .d D^l^{l nn'n»'713IND '7'nn 


|ii'd' 7 laiDD niioty ,'033D no i>'7v '7'yDD > 02 mn mwn ,oi»n Dnin nnniD n?<^inD .1 
,n'7ii7WDn '7i7tyD'7 n'oiDDD'ON '03;iDn non ,nn'nnn n^jinn oy .inyiin 

iny " 7 ^ nn^'TiD niTnon nr .O-"? riDNie; ,|ioi '3 * 7 ^ ' 3 wn i 7 inn »d " 7 ^ p '7 

.VQf? 

;n‘7ii7wiDn '7j7ej)D'7 ' 0 ]:iDn niDn n?< niiw] .;i 

mg = I • ^ B sin a 
mg =IdB 


DiTH riN h'^d 


vdB 

mg = — dB 
vd^B^ 



:'D]JiDn miun noiiiiJ hn '7ai7Di i'>;] . 1 . 6 — ■|^v na^'Tin nn'non .nnan 'd '7y 

S 


B = jMi^ = 0.707T 
V 1.6-1.5^ 

.□in'7 n''7Dtyn n':n3?< n*on ,dit q diitw 7^3 .im □in'7 nDDn "nD'7y3"iii n';n3Nn .7 


<x(,b 
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6-1 niVNwn |D wiVw Vv iDv 

n'7Ti:ny jrnow« niD'D^n ai'n |yom |iyo L niVn .d onna jvmDnyj LM nini'7 Vni? im: .1 
n]iyo nniTD nD''7i7 nimi p .0 n’7Ti:ny jtroud niD'D^n lyonn |ivo M ni'7ni ,a 

nD'‘7i7'7 imo D mij7]i ,']i^'nn ni^iD nD''7i7'7 1 i»d B niii73 .R di'ti n'7yn 

D'wnnn \Hi .niDio x i7n"iDn B mii?:*? oimn "jwDn *7V C mip3 .'D'iDn m^^io 

:DD']D'7W 


c 3 

|QW 'Vownn niwn 'ztuV niiw iViiai ,nD''7pn tdid 'dVd nih B mipDn 'Vnwnn mwn ino 

.■721711 Tlini'7 

.cj-V niiw n'7ii3iij Ti'now« tiid'd^i''7'‘7k; ivomniiyo nnn^n nD'Vpnu .n 
1 ?^ |Oi7 ,B nTi|732 ''7Dwnn mwn '7-ru'7 ntiw D niipan ''7Dunn niwn Vtii D^n .2 

.ipDD ?nK)0 *7173 

IN I310D |Oi7 ,B n7ip32 ''7Dejnn n7wn 'jin'? niiw C mipaa 'Vnunn n7wn '7713 dnh 2 

.Ii7»] ?l]yDD '7173 

■C n7i(7]'7 B n7ii7] i '2 □>'7N'N30iDn u7Dn'7 niity '72j7n nini'7 ['2 □''7N'^30iDn u7Dn :|m] 

. Vbc=V^^ nBl'7D 

. ni'7 |ii'd' 7 y3i L niVo mniwn 2 iionDi .B n7ii73 nay"? yit C n7i|7]io nniwn 1 |ionD .7 

.M 

.Ii7103 ?IDD» ‘7173 IN I3DD [Oj? ,X i7n70'7 nilW d |7mK)n DNH (1) 
ni'72 2 iiOHD "7^ ny'3Dn nn'nn'? niiiy nD'‘7i72 i [lonD '7iy ny>3Dn niTno dnh (2) 

.li7D3 THDDO n^l73 IN HDDD naop ,M 



M 

L 


mnv nnnon ,’Di3’n Nb ntyyn un nr not)» Dibi’s WA npnvn 



.2 


"iii7D'7 MN t'zid ddi R 733 m^nD N'n .'zDwni nnann ni'nn nNni?*? mo'] nn 

:dd'3d'7w' 73von?<mnD .8 D"^<^ nriD 



R 

X 

M K N 

K i’nn y3»n 'zty pmon nn njiyn on 'loon -i'7nDa A H'n iniN rntn'"? ddh nn33Tin 
- 0 \H - x) Doiej X oiyi ninnn n'eJD« jiNni? *7^ ’z'y'? n‘7non iiDniyi ,M ddh 

.n"'7NTN on nniw-nw mnDn 'twddw yn« .(MK ddh yoi? 
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'i3'u Dy niTWDn nvn 7DDO'7iin irninw niniyn tinodtid nran 7i|7» Vw nDon it'n .h 

?T'3n y3Dn Vw mip» 

DonwV nD''7nDi R X ,x ,s '7w n'^i7DiDD nomojOT^n mm -1 riNora on .n 

Donyn wid'w n' 7'7) naon .nw if? Vw ^73 'zii?'? nD"7^ n':^i73iDD I ■7iy ^73 

X 

.:in'f72 7W'ni'n'7'iD3i fl73n yiTD (n'7707w 
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DN IOO“iW 

.RTinn nn;i3nn jiN Ti;in'D Vy Qwn .1 
X ~ TiTn''? DDn nnaDnn ’d "7^ Qwn .n 


l'pn |DiKi n'7yiD mnn .i'pii |QiNn mi] ‘7'yDn'7 on'Vy n:iw ii7n ti'70iq D'ViiiD p'wi tw .3 
ni'7yn nini ni'7'7iD mui do'Vid D'V'n podidon oniwi'? .leWVw i7DDn:ii 8VVej nnm 
.nn'DT D'V'nn VeJi lomDiOi^n Vw nmannn .nnr n'DnD nn:»3Jini 9V Vw d"nd 

'|7inn DJ WDnejnV it nVNU innDii imyn 
?|fi7n |Di«n VyDnty hd mnn dith ni'nV hd 
riN iiejn . 1 .8A Vw pni Vy min lODiDionni ,1 D'wnjinej Vayon n?^ DQ'mD twi p'ej .1 

.nVVion Vej n'DPDn nn^DPnn 



1 D'ejtji 


.n’b’bD mai> minnn .oim nu>y*D an nr tovn aiVs w/i npnyn 


■ 



mi?' no n^n .2 D'unnn iNinoD ,iiDn niVyion »nuwD riN n'mn'? p'yj 
.D'NJDD niiyn jniyl DDmuyn fi7DD .p'w *7^ inyi^n '7ni7nn dn nn]'? 



2 D'iyiji 


.3 D'^nnn iNmoD ,‘7«ni7DQ ni'7’7iDn 'nejwD ’y^yon jin n'mn'? ny^o tu .i 



3 □'wnn 


.yiiK) n'non .dmiu ni‘7‘7iDn 'nw2 D'mTn (i) 
.ii7D3 ?nyD Y\7T\ idini mnn VyDn D?<n (2) 


■nn pn - >n\yTi - npn’oa np’n 








eJDwn nnn nii7Dyj |ionD .uyDwn ‘idjd o^ddh D‘i7«j7'7n Vw now ^<'^ wK)yjn nn .4 
nvDwnn ,Yi^^n hid "jw niDDiioo«'? yihd »VavD ■7i'70»:i v = 4 • 10^ y *7^ nn'nm 
iVini ,nn'pi i'ni^ Vi'zddh nnaon 'oimrt niejnty in'in -Yinh hid *7^ 'O]3)on niun 

..Bg = 5 - 10 “^T 
.'7i'7oy3n Di'TT riN Qun (i) .k 
.[lonDH nyi3Ji Vw iiTnnn |»t fin Qwn (2) 

.niii' n'zm nji»n iidiidh nn'nnyj mi7on .n 
.l|7D] ?"ini' |Oi7 \H1T\V '7173 Dl‘77n n»n DT^n ,P D?<?'7I*7DOn Dl'77:3 '|]'W n'n DNH (1) 

?7ni' loj? \H 7ni' '7173 nirnion iidt n'n o^^n ,p dn ?7iTn»n |ion 'O'w n'n ONn (2) 


.li7D3 

n7w'7 n^'3n inn'no n'Diw ~\d ,'033nn n7w'7 a n'iio nn'non nniN'7 d 3D] 7nN iiohd .3 


= 2-10^ — '033r3n n7ej‘7 ‘7'ii7nn mn'no ao7i ,v^ = 4-10 — Nin 'O]3)on 

s . . s 

: 1 D'^yin IN7 .'F nyoD oy ]i'37in nynnn y] iionDn 


•. V, 



1 o'y^nn 


?'37Qn '7l'7DDn Dl'77 \DD (1) 
.'F nv«DDn '7713 n?< Qwn (2) 


■ 


mnv rrnnnn .oirn nwn nn m nonn mb’s w/i npnyn 



Ilion niTD Ve; niejV onnan ,e;»e;n nnn nipiDW iiohd ^^<mD 2 D'eonn .i 

.niwn •Mi?'? 03N iD'Ne; 



2 D'wnn 


,')omn ■ 9 i;iiN;in loif?'? iino H)im nm Vw N ’OMon noi|7n (1) 
ooopn vno noon .‘Do^n 'Dn:»Njn noipV iioo S '»mn *i>33nn noii7n 

.D''Dn^iN;in DoopV nn>nr> D"0]jon 

im Ve; 'o^jdh meiV omme; d'didhd vnn noon ,D'mii7n D'D'von 'd Vy ( 2 ) 
□'P'i7'7n! pi o']noi7'7N ,niH D'nionD) Daoj7n poV dViVddd d'odid yi^^n 
"1?< "iniTn" own mnmn nvDiJin Dn!^i'i ,i"nDDi)noNi □’y;iiD □nn?< 

.{•Dnin noijrn oa ne;mn» N'n 


nn - '?n\yn - npn’oi iip’p 



Vq'j? 

,D'i 7 DDio oej"?! nwniDD DIT iwTi'? j«"? nriK) iipyD"? DnninD C^-i D'Vni? ' 3 W .5 

iDD'DDVw' 73VDmNm»D 



nuDyj DiTnviJ inix'7i ,m i77n'7 S 2 froDon dni ,b pinV S, poDDn nN dh^dd iiwN-in 'id'd:! 

nejniDn du [wn niv:iD?<a .a pin'? Sj poD»n n« onavjo ,t = 0 VAin ,ddntiid |W"nn 
minn fyoDorniJD n'Vnnn Vv Dniin 'iwn 'lo'ia .|OTn Vw n'^piiDD Dirn '7^ ^ 1 - 1:1 D''7ni7D 
mrn □□»iod 'D3?<n riDiyn nni?<a D'^ni □■9“»3n oty DDODyw □'tyini .n pin'? 




c,-0.06F|m] 

.C2'7in'i7n TIN inwn .N 

ininD "tq'i? '"ryn □‘‘riipntdj ‘ry ,D»JO'in 'Dwn niiw I^,m^nnnn onin yiin .n 
nniDD IT'N Ninw ~\:> ,i'0i'7n'7 i7ni3» i7DD»nwD T'/nnn "ry DnTin 'U'Viyn >iD':n 
?Ij niyV Dun "iiy ya* idt hdd unyD .n fTin'? nVi m irTn"/ 

•I„=200mA,I, =50mA:'T3'7nnTTyD'7|m: .t 

.R nn^Tnnn tin iiwn (i) 

.Hi7Dn i\D D"N3n riN Qun (2) 

nmmnop'JK nNiujn 

.'7'‘7Dn "IIWidV Q3N UUO^ ,B 'OWD HTW "jmil l'ZD NND3 niD'ID N " 200 "ryn '“/ayD ‘7''7D .6 

novy "tdi t'hn '0]:»Dn mwn .a = 0.04m Nin ‘/•Von oimi, R = 50 N'n 2''7Dn nnaann 
'0]3Dn mwn riD^iy tin iniid DDDD'rej -PTn ny nTnwD inD^iy "tin ,'7''7Dn 

:lDTn'7W n'iiRDIDD 
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.\pm ?'7»'7Dn meiiion Dun DD?<nn (‘7'7D2 dn) D'm i'7'?<:i in yai nvm .h 
ii7DD ?nQ-ir) '7''7Dn mwion onTn noNiy nn"n □'van 1'7‘Nn in yj:n nT«Nn .n 


.'7''7Da naDon mwinn dith Ti)o:^iii tin iwdno mia mn pinn Qun 
'OTJDn mwn [iio inw inrn piD ihd .niiyio miy inp ‘7''7di mwinn Dirn .7 

?nip»n 'OT:»on niwn |iio d\j iDyno mwiDn 


rrnnnn .ou’n h‘? nwyo dh nr nopD mb’s in/i npnyn 
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16 inan Jiijn /19 

HNi] .nTDiiD 'd'7d Nin nQ''7i7n Vw 'VDwnn niun |iio o '■7''7W Min no’Vpn |vod .m .1 

. a -"7 niiw n'' 7 v jrnowDn |yoDn tiid'd^w 
:]\\}0 ni*? n' ' 7 iJ liiiDn '' 7 )ownn mwn iiu 


:\iin2 i\DO mw on^i' nmiV ']w 


Elm = — 


l'i mwn ' 7 Ti;i jim ' 7 :ii 7 ]i .irnotuDn ivonn did'd^ M>n a-i iumd 

:nini' 7 n 


|Elm| - 47rKa 


:B mip]n 'VDwnn mwn ' 711 ^ dm vqi nyD 
:noej nTn‘'7 ''7D^ynn lyonn niDDD mi^iD irnouDn lyonn niD'D^ 


-B=§ 

® A 


-.niMnonn n]m] niiD 'dd now'? nnonn 

A = 47rR" 


niiw iiyo niTD"? yihd niwn) 'mii?: |yoD ' 7 w mwn nnom a'^ 3 i ,nmn |yo« riM ya: 

:{iTDnm 'mii?] |yoD mwV 


Q = Aaø = 47iR^aB 

_kQ_ k-47iR^ |gb| _ 

® “ R" “ RV 


= 47iklcx 


:UJi7QDn nwpn dm '72j7ai ,nnejn 'lu nn niiw] 


47ik|cB| = 47rka 


Fd 
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mwn nnon .B mipn '‘/Dwnn mwn ii\m loj? D mij?]! ''7Dyjnn niwn "ziu 

.DD?<n)0 nniiD HD'Vp ~iini •'zDejnn 

mm naon .B mip]n 'VDwnn niyjn "jim \0\7 C nTi|7]i ''7r)ejnn rtTwn '7ii;i .;i 
i^nn 'VDwnn mm ,nD'' 7 i 7 n JDim pmm oy w'znai iVin nD'' 7 i 7 n '' 7 Dtunn 

.J^Qj7 Nin \l\)0 »DIDl'N ni'7 'T Vy 


DTH''; D'VN'i^^oiDn wiDn ^<ln y^i»Dn niwn nnon .x i7n"i)onD \op d fyrnDn ( 1 ) .1 

Vw '■yDwnn mm o nini'zn |q y^iDion ht^hd id;? BC yojyn y^myDn mm 
ipV niiii) □»V^'^ioiDn yjiDH .nD'Viyn tdidd lymon oy yVnDi "i'7in nD''7i7n 


lp [- ^ML 

\^ml\- ^ 


E 


V 

_ *BC 


BC 


'ML 


X 


> 


|Ebc 


V 

d = -^ 
lE 


ML) 


BC 


= X 


BC 


M niVn 2 iiOHD Vw ny':»Dn nn'nnV niiiy 1 pono "yu ny':iDn nn'HD ( 2 ) 

Dn'Vy ny^innu mayn p'y ,D'iny D''yN»:i30i9 'wiDnn D'y] D'DionDn nnon 


.niiyj 


w = qV^-.AE, 

.niiw Dnn'iDO p Vyi ,niny n^ovp d'wdii ooionDn 'm 


.niyon Vw D'iyinn nnn dn miD Nin p'y ,nnDn ~i\pio*7 *7>ijyjDn minjo loyDo'yiin .n .2 
n'DODH rin;*]nnnej id “yy m'y« ,D-iTn ^v\d oy riDinyo ivh o'iyinn mr)\D niniyn 
pi\ ,D"iTn 'i'yn iipDn "yw D'iyinn nriD = e-E* nnonn 'D'y .d'ddn nipon 'yyj 

. ^ 8 :D»iynDi yQ|7 H\n r = 0 lyjND 


3^^ 



.n’' 7 ’'?D mnv rrnnnn ,’ 3 i 3 ’n n'? on nr iodd in/i npnj>n 
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inVVion '7\y n'O'DDn nn^Dnnn riN niynD nyD 
e = I(R^ + r) 

9 = 1.8(4 + r) 

5 = 4 + r 
r = li2 
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D'nniDn DDOvy -mo\h\d ,'ninDTi7 *7^ 'mn i7inn 'd “zv mm Dni'ej onin riN nyjn] 

'7^^ mini ni'7'7iDn ~\~\i |iywn |iio ui mnn« yiVoDn "IVd" .ddn Nin ino ViVod iht^'z 

:mnn 

-IR -Ir + £-Ir + e = 0 
-1-4-11 + 9-1-1 + 9 = 0 
-61 + 18 = 0 
I = 3A 

.'Tiw'nV n'zi'zy z^'ni ,nmnn '7it:i rrn' mian itt mm .2A "jw mn 'ziyD'z myi'O mnn 

:‘7a\JDn riN ooiua .7 
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S 
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J 

' r 0-51 


I 

nnaannni D"?<Dn .Vapon nnninD \n o niny D'iZTnn nnn ni'z'ziDn 'nw"? (i) 

V^B =e-Ir " □'i77nn nnn nnon 'dVv pV,(|iJiDnD) on oa q'iiw n'D'asn 

.□'iny ni'zViDn 'nwi D'DnTn 

□'jonm {^inDTi? *7^ |!umn pinn) nni^n jjm 'd "zv .mnn mrn n7< I-n inoa ( 2 ) 

ni'z'ziDn nnN nni |ivwn |iio la: mianio ‘zi’zoDn .0.51 on ni'z'zion 'nwn 

/X :mnn “zn nnini 

-IR-0.51 1 + 8 = 0 

-I-4-0.5M + 9 = 0 

-4.51 + 9 = 0 

I = 2A 

,mnn "z^y na'izn n'ziya'z unin onm n?< p'i'Tn n'zn'iz o i'izn \ d\hi 'zvDn mnn 

.?< i'yon nyjinyj 'Dn 
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.n’'7’'7Q mnj> nnnnn .oirn Nt? niyyn dd r\x noDD D^lris in/i. npnyn 


r 


:(qp = +e i^in iioHDn ivoyDiy ion) iioi'3 Viy niyn p\r\n niTvi oi'i-in vq] 

2F = ma 


1) .N .4 


evB = inp — 

m„v 

eB 


:oi'Tin r\H Q'Dinin .ii^nona d'V'diio id\jodi iionon noD 


„ L6710'''*4-10' ... 

R =--r = 835m 


niinon |DT n?< (2) 


v = a>R = ^Æ 
T eB 

T = 2^= 27c-1.67-10^’ 
eB 1.6-10-'’-SIO-* 

nni' Vns oimn ~\d ,irii' nVnj nn'nonw nnon .nni' rrn oimn (i) .n 

m V 

- -R = - Di'TiV iiVn'iTW ’ioan 'dV 


lyDT*? MO'nn 'dV ,Di''na in nn»nm 'iVn ! 3 *n Nin o nDnw nV iirnon itdt (2) 

27im„ 

.T = —=T^ -TirnDn 
eB 


jiiTnon noHD vDwm id'n '7i‘7DDn Dim nnon .835m Nin 'mnn '7i'7DK)n oim (i) .3 

.'\v\D n Vn n'/w >0]3Dn mw"; Jin'non nonn n^n .'oimD mw'? 'zQiyjon 
IDT*? niiw nv'DQn Vin pV ,nyQi7 nii'nm n'h 'od^dh niuV Voi?«! nynnn ( 2 ) 

:*D33Dn niwV Vapjon niiTDon noi Vidd iirnon 
'F = Vp-T = 0.0131-2-10^ = 2,620m 

n'oim ODD Vw niD^n noii7n n3fD mVnw jiion Nin 'L)33Dn mwn '\\p Vw |iion (i) .i 
Vw 'Dinn '0]3Dn 2oii7n Vn 1^03 n'033Dn onon Vw niD^n, loipn dVin .(p^n) 
iiiD Vu 'Dmn '033nn 20ii7n pV ^mV nr oowoa Dn3i3D oaoi? o ,YiNn iiiD 

.(iV "jlDD IN) » 3 IDNn 'D13IN3n lOIpl nnd'hV 2"n Y^i^n 


Trn lin - '?n\yn - npn’Oi 'iip’a 


Y'7iNni ,'0]3Dn mwn »iii? n* "yy "7 d' 73" iionon niNi'? nwDN i D'iinni (2) 
D'DionDn T^'D iNinio □D'}D'7yj D'wim .Ji'nQ nvnnn ddiinV □ii7Tin'7 

.□aoi7n in« iiioV nnyn •iii?'? “zaiyDn Q'D7i7n)0 


vi 



nani IX n:iDS ooia piDnon 


,DDNnD i'' 7 y nnnn ,Cj ' 7 ni 7 n ‘ 7 y ,m pin*7 niino S 3 pdddd jiwKin »lO'n .n .5 

nni7 |Di?<n .C^ Vifyn npnDn mrn tin inho ifTiiiTyDn n7;»n pV .|vo] id’n 't'zd nihi 
miN 177 n|7nDn nnwyT □"lo'in 'twi .C, "yipn nirnDi dith tin inpid 7)7i]on 

:'73i7 ni7nD7 0717 Jinoin i'^3.7aan 

r _J2_ 18 

^0 

12 _ 18 

RC, RC 2 

c, = j| c, = 1.5 • 0.06 = 0.09F 

niiw n'n i'‘7y nnnn nr .ODNnn 07^^^ ly D'NJiDn '72i7n riN nyo D'MD'Tn 'dui a 
'TW71 =0 \)r\i\ ,7:i]n i77 nfTnon n'7'nnn a p7n'7 poDnn 7Q'n oy nipDn 

.d"nd' 7 niiu n'n im ^y •n'rnnnn nnon □"lO'Dn 


.n’^’^3 n~i 2 )> nnnnn .oirn n'? nujyn an nr nson w/i npnyn 


37Z 

■ 







muæn D"NDnD vni3 mejinn DiTn nnon .0,2s, 4s o'vann dqndd mejiion mm .6 
,ODn Nin 'oimn niua 'y:nn 'n'wn Ti:in *7^ [t^yn nni|73n .^otun 'i]'wn npv n^iDiy 

.Dimi n"HDn D'DDNTiD iji'«i ,DDNn» ^own 'VAin 'n'e^n pV 
'n'wn pV ,QiD yiD'wn i'7?< □'yam mon .ls,3s Q'vannnaiD miiJiDn mm n«^iy .n 

.□"mo Dimi »"NDn dj m'Ni 'my3 nown 'yjm 


:Nin y^iWDn .a 


s = -N 


?^in nDHDn now h£J?^d ,(|)b = B-S-cosa ?<in '7''7on r\r\H nDHD -^ii ^oejn 

:n>^] .nowio'? 13?<'7 mwn iq n'iim n'h a = 0 -I S = 

((jg = B • 7ca^ 

i = -N-^ = -Nma^~ 

At At 

T _ s _ -N7ia^ AB 
R" R At 


A(|) = 4)2 - 4)i = na^ • Bj - na^ • B, = 7ia^ • (B 2 - Bj) = Tra^AB 


:myn 


n'^]i ,eJi7a)on yan'7 iWDNn '7 Dd niiniv ni-ri|7D 'nwa nni3 »y^m oim tik ni^oV 'td 

.nVn'pw ’ioan 


iVni?} t = Is niy 


(0.9,2.7);(1.1,3.3) 

AB^ 3.3-2.7 ^-, 

At 1.1-0.9 

j ^ -Tvføa" ~ . 3 - 0 . 603 A 

R At 5 


:'7:ii7] t = 3s “iiiy 

(2.9,3.3);(3.1,2.7) 

AB^ 2.7-3.3 ^ 

At 3.1-2.9 

j -NTia^ AB 2007C-0.04^ / n/;mA 
1 = ^—. — = -^-(-3) = 0.603A 

,0.603A-d ^<'n naiDn mm nw^iy .T^'za mm \iVD h'd oiD'on |D‘d nryiow« 


.n’^’'70 mnv rrnnnn .oia’n t<b n\yyn nn nt iqod wi npnvn 


3^^ 



lejND nii7Dn 'oimr\ mwn |iio dv m\Diior\ 'ODayDn niun ,yi'7 jyin 'd "zv .t 
2s< t < 4s ;Nin w'znD mmn niwn laty {dth piD 'd "zv .u'zn] niizon nnyn 


nn in - '?mr\ - np’T’on np’n 



17 iniD 


6-1 ni'7Nwn |D vyiVw Vy idv 

.d Nin niio nr Dfyrnow ,B-i A d'dvdd »aw on^i'w niw 'iii? onNinD □D'aD'7w D'wina .1 



.ii7D3 ?D'avo)Dn)Q inN'7D Vw |D‘Dn nn k 
.ii7D] ?DnD DT'?^ .■in?^n lyoDHD D'7nion myn 2 'd Viia D'ayoDn in^w yii' .a 
riN lyan .ddntid nn ''7Dtynn mwnw .^loa'Nn m'«iy '7n?< ,nTn iiwDn mipa li^^D .a 

.dniy^jo?<n DDnaiwn 

■AB iw'z "iDiNm ,B T\i\pm d i7mm r?<:iDan ,C '"zoejnn me;n |iio nn .1 

.□3'aD'7w D'iiJinn int 


.n’'p’VD mij) mmnn ,’Di3’n h '? n\yvD nn nr iddo w/i npnyn 





njiD ^^\pv'7 nnninw |ni ,2R nnnwnnw 2 miDi ,R nnnjDnnw 1 mn :nniD myj nniriD .2 

.N D'W'ini "INITIDD 



2R 

N D'wnn 


?-ini* '7113 i7Don nriDTiD nin iT'Nn .n 
? iTii' '7113 i7Don nriDJin nin .n D'winn inijidd nnnn hn onnnn 



R 2R 


a □‘Win 

'7W D"7<D ■7yi nnnn iipDyj iini .3 Q'wim i«iJiæ ,i7D9Di ninejo i3] '73vr3'7 q'D'diio .3 
.niTiD NinwD S i7DDDn 'i7in |q nnon Ji?< .nnoT n')9'3Dn inii33nni ,12Y 



C 

3 D'win 


mn in - '?mn - npn’on np^n 



jiD^ivn '13'tyn nN .A iiio'7 C i*'3n yaon m mnni d'T'toi ,i7DDDn jin onsiD .1 
H' 7'7 IN ,nmn3 loiyn ,n3"iTnn '7T3n n'h onh .nnnn 'inyn nnN Vd "7^ hnh 

.li7«3?'n'W 

T'Dn y3iDnni30 i7DDDnyjD,nTiDmii7D i7DDOw j7DDnn JiN Qwn .R = 20Q im: .n 

.A oy 13*71110 

n'7'7Dn iniiJinnw MN ninwr) m ,d"*7ntn ^*7 nnio nniiiio ow dd']d' 7W V^yioo .3 
TlNHi? .A^-l A^ D"'7N1'N D'IOIOIDION '301 R 133 ,K 1 "] y3» VyO R^^ ^ 50^2 
□’øimø D'imin 03 løonøn .ynn |iioi I, =0.3A = 0.2AN'n D'iDDiDDNn 

:D3']D'70 



ri=5^2 

D'nirn dioo ?nDiNn pm - ninoTf? *70 |iøNin i7inn odqd 'ip'VD |ni7'y ht'n '7y .h 

.i3nn D'Nifi'n D*mrn ddo*? nuø Jini^*? □■03D3n 
?iUDn '7i'7DDn pin - ^inoi'p *70 nøn pinn ddqio 'Vp'T'D inp-y ht-n Vy .o 
MK-i KN ,n3jiøDn i33n 'pVn ']ø *70 nii^innn tin iiøn .3 

.R i 33 n nii 3 ]jin jin Qøn .1 
.82 nnon iipio *70 D'pinn nnio nN Qøn .n 
?M n^pn Dy idVtt i" 3 n y 3 Dn dn ,82 nnon iipn *70 o’pinn nno n'n« nn .1 

5^^ 


m!iv rrnnnn ,’DU’n sbi nu)j>o nn nr iDon ni! 7 >^ in/i npnyn 



Vmio 4mm Vw pnim 8^ "7^ nn'n»i nyi 2-lO^^C '7idJ Qi*n |yDD 2 hdivo m'yT nD'o .4 
.n'DT Nin Y">^<n niiD “zw 'ODjon nTwn it n‘7Niy:i .12A *71^ dit kwd nn?^ 

.N "iNinoD .dith |iio' 7 ‘zapm nei'Di nvD nD'on .n 


- ^ - 

4 mm 

vi/ ^^ 

□•mn 

.nD'on Vy ^yiDn 'owon niDn *7^ niio dni i'ztd fin (i) 
.'7'pn “zy "zyiDH 'owDn non 'zw diio jini iViu in^d ( 2 ) 
iDDn .HD'on nyiDD "zw '7:iyDn oi'n nn Qwn .3*10"*‘*Kg inD'on noo rDiji: (3) 

.nD'on niiaDiTn?^ ^'nn '03A»n muDW 

.n Q'wini -\H\T\nD ,nn'nD nni^a ,'7'nn ino'z 'iiei'Di ny] dd'Dd D^yn miZDH 3 

.nD‘on “zy "zyiDn »oDJon didh "zei diio dni i'ztd dk in3^o 


-^ 

4mm 

n o'^yin 

iMmDD .Nnifzn iiio'z ^in inyn*? ,nn'nr) nniT^n nyi nD'Dn 'w'zwn mp»n .3 
.HD'on Vy "zyiDH »033Dn non Vw i3iio dni i'ztia n^< \H)iD .3 D'wnro 


4mm 
'j' 0 

1 Q'iinn 


mn in - - np’T’03 np’n 




■yiii'ij 

H\r\ niniVnD 7n^< "73 now i'n niV Dn'DOW nejin] nini'z 'Dwn m niniV "/ni? .5 

'72i7n .Ej. = \.2 H\n ■i"]n "7^ no\7'7HnT\ QTi7Dn!,0.18mm H\n n>'Dn niV Qiv,0.002m^ 
;dd']d'7w D'winn i?^T .i7DDr)'7i e^48V '7^ r>"HD ‘7yn nn» ni7D'7 niomninn 
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.Vupn Vd'I? Qun .n 

.|iJ03 '7:i|7n poDon mno dv 

?(VO] '7aprny ^n^<'7 nini'7n i'n '■7Dejnn mejn '7ej iViu nw .1 
.|yo3 ?<inej ynpn yv |yo»n dn aejn .n 
□n^iDi ,D'3tyo o'ynpn 'iwei id ,|(ejmn yipy nioi 'noiD nni yip y^y^y onino 

:DD’3Dyej D'ejnnD ind .poDon nu 


1 

2 

3 

4 






1 




?pDD>Dn m‘3D mj^y niniynD in^ yD yy lyoDn inn .4 ly 1 -d DnDDioo niniyn 
2 niy |Q y'nn) D'ynpn -Dej |a nnnoej y'iiD miy □'Dn"niQn D'T:i'n nej'on oD'DDy 
iDDjn'nn jin ipD]i ,|iD3n tj'hd hhd .poDDn m'^o nn^^y ,(3 niyy 



.n’'7’!7a minnn ,’Di3’n a'y dh nr ^DDO mb» 2 { in/i npnvn 



.■/Vd V'nii DIT DIT (1) 

.2 ni'7'7 3 niVO HMD |DT "IWDn DIT DIT '7'nn (2) 

.3ni'7'7 2niy0 7l/<0n^|7|»T"lW«nDnTDnT'7'nn (3) 

.2 ni'7'7 3 01*701130 i7DDDmiV Vd DIT □niT'Z'nn (4) 

.3 ni' 7'7 2 ni'7D 1130 pODOn liy '7D DIT DUT '7'nn (5) 

Ti'oi^nnoi?*??« nNiifin 

D''7;ii]0 ,nDii^ n''7K)ejnn n>3i3NnD d' 30|7 omnK j7i .nnnn |q<' 7 mn mnn .6 

pDon .ni^iDn imn oinni ni'N |ii''7n mno 130*7930 ns'ii?! in .no '719 N'nw ONiin ii?<'7 
iii7Di □''7'nn nn33nn it n'7?<wi .n D'Win wi .lOOW ?^in (mnn nDii:^ty i79onn) mon 
.('l'0(79^[ niv) 220V - n'Ti'in 'zownn ntyi H\n nnon iipo .D'noT nnon 

Li 


220V 

.nnon lipDi Diin n?< inyn .n 

, 20 W Nin mnn ^iDon .|Q''7n mno niininoDon ^l'0]>fD^l^<l'79 mn wn mnn 
n'7yDn'7 myi'O nvN n'D3iiDii?<i'79n nlian .Lj mn'7 n»n no^iyi ni'NO N'n in 
nniQ'7 mnn jin D'Nnn'7 no .IIV *?«> nnoi h'jk irnan '70unn nwi "7^ nnoi 







D'eJin l^<^ .(»Vntn »NDwnw in'Dn) '?<3wn WDnwnV w ne;in 



a D*eim 

‘7''7Dn D'DiD'Vn HDOio JiN Nj lyon .N^ H\ri '3iidJN~in V'Von D'DiD'Vn idod a 

.N^ '3i']wn 

.nnon "ii|7Da Dirn riN Diyn (i) .a 
?0D'7ej niii/'nn pi jiooqk) 'tdid ’Vfy'T'D infy'v ni'?^ Vv* (2) 
“leJND q;i ,n)D^iy T]r\\Hi nmn tnh ,a-i □•D'^ynni D''7AV)Dn 'DeJiD nT'NH .7 

.i|7m ?220V *7^ nw nno ii\7D'7 nnon 7ii7D m iD'‘7n' 

,<311017 H\n jVDDon .D'poDD 'm\ mn '7'7on 'no ''7Dwn '7;iyD 7NiniD ^ D'wnm .n 
B-"; A-d iQ'nn n« i'VnnV n^-nVi 7tyD?<w p ,B i77n'7 in A i77n'7 nnnnny ^d'i 
■70' in^ ni'N*? .D i77n'7 IN C i77n'7 inniiinV "zd'i ,'3iio i7 nid \70DDr\ m -isnni 

?nT Vavd iyjow'7 



220V 


mnv nnnnn ,’Dipn h '? niyyn dh nr laua Dib>5J iN/i npnpn 


3^2 





17 iniD jiunjig 

B-i ai'n A p7 |yo»n □'D"nD»i Qi'n |yojo» '7ioejnn mejn 'iii? .1 
'7ID3 A-:i lyoDn p7 ,|yDDn Viu dn □'»"nonn i?< nnejn 'iii? iddd .n 

.B~2 ivoDnD i7ii:in 

,DDi^n'P mii7]:i mejnej HD .nmynn n?< ooieJD! = 2q ; qg=-q:|DDD .:i 
nr im .DDiion o'zinn OMiej ni'nV oon^ 1 Ea o'^VODn on^Me; niiejn 

ni'n7 ni"n mip]n p7 .niii' \Dp B-n ivodh o ,B-7 I'D'id ,AB nei'n 7y jii nejD?< 

:x pmon h-hd-] .v'jh ini' ninp 


d B X P 


|Ea|=1Eb| 
k-2q _ kq 
{d + xf~7 

2x^ -(d + x)^ 
±xV2 = d + x 
(-l±Æ)x = d 


(-i±Æ) 


:neJ^^( i]'N p7 ,Q':iJODn |a Nin '7'7ejn (nriDn o ,ai'nn innDn mnD 


x = 7 —^-=r = 2.41d 

(-I + V2) 


nn in - - npn’Di iip’n 







.n’b’tjs mnv nnnnn .’Dij’n h'7 nwvn nn nr iddd m'p:i w/i npnvn 





'D*? i7DDnn FIN yQi.uoa jinain« |n o ,niny nni]n Dirn a 


[V = IR 
P,=fR 
P2=I^-2R 
P2>P, 

.nni' "7\i7i 2 mm pDonn 

ininyD C-i A laiiyND ■7:tVDn ni^ oone)3 -^^^ = 0 nnon p'7,mT miT ?^'7 ACi^in 
,1 mi] "yy nnn"? niiej poDvn Vy nnnn .(m’aDVvy o*yjin 2 im) im oipm ■i''7in '7'ri 
nnnn »nw ,nmD poDDnwD .Vi - 1 mn ’zy nnon jin lyjn: .'7apm onaino on o 

mon nniino 


i=^= 


12 4 


R. R+2R 3R R 


V, =IR, =—R = 4V 
^ ‘ R 



.o'7i! 4 Nin poDon Vy nnnn 

niT Dirn pV .V^ynn Vw nVipwn nmannn nN n]'opn A iiioV i'on y^nn nnn .i 
m?<n nn^^iy d 3 nVia inyi 2 mon min pV Jj-V n\w 2 mm mm .Vi^ Ij - nipnn 
- iipnn nnnV niiw nnnn mw Vy D'nnnn ddo VnN ,Vi3 ,V 2 - 2 mn Vy nnnn 
niNn nn^iiy mop inyi ^jop Vi tn ,Vi3 V 2 dn pV. v, + V 2 = 12V 
TNn 2 mn iV'ni ,n3opi nnVin niN nn^iiyn 1 mn TNn ,A iiioV i-nn vsnn nnn ny 

.nVmi nnVimiN nn^^iyn 


■nn - '?n\yn - np’T’oi iip’D 



i-apio i\^DT\ i7DDnn .A mij?]! C t'dh vaon iwnd 'zAyJDn dn ooiw: 
. V 2 = 12V ,2 mi] '7v "JDH nnon Vdi ,0 Nin n'Vy nnnn idV ,1 mn 





■ 




V 12 

I = — = —= 0.3A 
R, 40 

P=IV = 0.3-12 = 3.6W 


.ONi 3.6 H\r\ npnn pDon 


DH -ivoDn "iiD'tu j7in Nin ninDTp "zw jityNin jyjnn dddid i''7yyj '“zp'T'Dn |ni7'vn 
riDiiin "i^i] n'n ,i]«ia o'^^^i'n D'mrn diddd hdiw n'n nr)i^'7 D'DDD^n D'DiTn ddo 

.jin(7'7 Vd* fi"? DTi ,in v'7n] '■70wn |yD)o 

nTwn .n'nDNn niD'w |7in ?^in '3wn pinn ooi^o i''7yw ''7i7'T'Dn |ni7'yn 

niDyn "ti;»o '7i'7D)Dn ,'i»i'7d .0 n'h ino ‘7i'7dd "iniN"? iJiTinyi ,idw)d niw mh 'Vownn 
ji'VDwnn naiiNn todhV r\m nnon nnipn "zw [yo» m'n'V 
:^inDT[7 '7\D iiw^nn |7inn 'd"? ,n3rni)K)n lun Vty MK yoizn DiTn jin ?^^d] irejNt 

^1 ~ ^2 ^KM 

0.3 = 0.2 + 1^ 

Ikm-O.IA 

M-'j K-d O.IA «in mnujnn im Vu MK yoizn dith 


.D’b’bD mny nnnnn ,ou’n n\yj)n nn nt iQoa oiVs in/i npnvn 


.N .3 


3e^ 

■ 







■ 7 W '3ejn pinn ’d"? ,nDnvyDn i:»3n ■[y'/n oe) "yw nn;iDnnn tin nwn: nyD 

:linnnn'7:iyDn'yw nuDH'7i'7DJon ^iinDTi? 

■*■ ^I^KN ■*■ ^KM ■ ^KM 

10.5 = 0.3-5 + 0.3-Rjy,+0.1-(50 -Rkn) 

10.5 = 1.5+ 0.3Rkn t5-0.1Rj^ 

4 - 0 . 2 Rj^ 

^KN —,2on 
Rmk = 3 on 


;M^K ^82 ^R^M luon ■yi'yoDn »^inDTj? "yw ']wn iyinn 'D’y R nN awna .i 


^2 ~ ^MK ■ ^MK ■*■ ^2 ■ ^2 ■*■ ^2^ 

-1.5 = -0.1 • 30 + 0.2 • 0.5 + 0.2R 
-1.5 = -2.9 + 0.2R 
0.2R = 1.4 
R = 7n 

"3iDn" |iio:i "iii?«! DUT Diinu n'y Q'm .e^ nn»n iij?« Vej D'iyinn niiD n?< ^wn] .n 
■.'■yVej nny oitV n'^D pV ,(n]'yo Vej i'Vnnn niiyDn nr 
'^2 = ^2 - Vi = 1 • 0.5 = 1.6V 


:M n^pn ny i^Vno T"]n y^jon leJND V:iyDn jin ooieJD .1 





Ti=5Q. 

■nn iTi - - np’T’Qi np’n 


i 




.□mD] □'‘7avD ']w nuvn"? D''7ai7JiD ,n9jny)o nnn vm mipD f7T ww 'ddd 
;|i''7vn Vijyjan »d*? nnon npn *7^ □>i7Tnn nriD hn iudd 


I = —V = 7^4^ = 0.2A 
r + R 0.5 + 7 

V = c-Ir-=1.5-0.2-0.5 = 1.4V 


:Nin HD'on nnaon'ODann mwn (i) .h .4 

g _ ^ipl _ 471 • IQ-^ ■ I ^. 2 • IQ-^I _ 2 • 10-^ • 12 ^ 

27cr 27cr r 0.004 


.nan VVd >97 ,^7n ninV Nin mwn |iio 
:Y37iV no Nin HD'on 7 \j '7\)\Dr\ non 


F = qvB = qvB = 2-10“^ ■ 8 • 6 • 10 '* = 9.6 • lO'^N 

.|'D‘ T 77d '97 ,n7vK)7,7'Tin ' 7 h rdh |iio 

T:ti])Di i7ii3n niiw 7'nn 7v n7'yDn n9'onw non ,]ioi'3 7u 't!j'7iiin pinn 'd 7 (2) 
9.6-10-«N :?<in 7'nn 7y 7vi9n non 7iia p7 .D7ii7n q'yon niD7 nii'Da 

.nL)D7 niioi 


:Di'77n BN nwn] (3) 


F = ma 


qyB = m 


mv_ 3-lQ~*‘*-8 
qB 210“^*6-10' 


= 2 ■ 10 = 0.02mm 


7713 .n7?^r)u Nin non |ii'd ,|'D' 7' 773 'd 7 p7 ,n7yD7 nn'nnn |iio ,q 7 n "im7 n 7 tyn .2 

. 9.6 • 10“^N :?^ini ,n3nwn ?^7 niDH 

nn'nD7 'D33Dn n7wn 201 7di 73 ,n7wn |ii'd7 731]d nr nnjyDn nn'nnn \\V2 .3 

.n9'on 7y niD 7yi9 n 7 p7 ,D9?ynD 


.n’b’bo mnj) riTinnn Nb nu>vn nn nr neon ik/i npjipn 


3 SS 








'fyVn “/Dn onm |iio .ni'von ■i'7nDa \7~\ iwd 3 onin nnon .{3) H\n p]n i^'nn .n 

.3 ni' 7'7 2 niVD 1101*73 ,''7'‘7wn i7inn 'jk nn»n iijyD 'zw Qi'nn fyinnio Kin '73yDn 

:D"NDni i7DDnn 'd'7 niiDo dit*? r\\w nnon iii7D3 Diin n D'winiw .h .6 

P = U 

,^l^m = 0A55A 

e 220 

:nN3n nnDi]'7 oNnnn ,D«nnDn Dn«'7 niiw d'V'Vdo d'did'*?;! dr' .1 


11 N. 

___ 2 

220 “ N, 


pV ,niiw □‘VayDH '3W3 i7DDnn 'ndwo ( 1 ) 


P =P 
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^n^i^ ly’ b>n i’io > 033)3 my b -113 

pi >b3y)3 b>bo inoi 
B = |io ^ {nii>ii N n R oi>7-) byi) 

nniN ji’3ib’o qini 

3 =M M (nii> 7 i N -1 L iiiN nbyi) 

L/ 

my W »"ND 

4)0 = BA cos a noy)3 im >0330 qoy 

^ X3b —»iiNipin 

E - vjg B *]’bi)3 b’Tii my ID d"ni 

nn>nab i^>3n prin by b’nn bo’n — &j_ 

i:^’3 prii ’033Dn myn i>n — B 
nyi3nn my>Db 

(Å1B , t = 0 pil) bbinDi myiD d"ni 
£ = NBAæ sin(cot) 





yiin i>ib 7>nN >bDyn my i>i lypn 

F 

Ax 

D>bN>iJ3013 

V 

bii>pn Tim3n 

C- ^ 

mmb bip by bii>p 

bip nimb y2 >bDynn myn b7i3 

P ^AB (5 

E- d -£o 

u = icviB 

■jiyo bip by n»3‘i3N 


bipy bii’p 

7I- = y] 7I- lien Dnainon D’bnp by 


Cj = ZC^ 

b>ipDi D’-iiiDDn D’bip by 

>bttyn 0*11 

dt 

>y3i mi 

V = RI 

DniN pin 

R=p|: 

b>n by nn33Tin 

RrY = ZR- 

nbipy nn33Tin 
1101 D>ninDn D>733 by 

Rt ^Ri 

b’ipDi □>"iiinDn D>733 by 

Wa^b = Vab 

>bDynn min miiy 

p=y«i 

>bDyn pion 

Petf 

11 - p. 

^ in 

Tllb>3i3 

ibiii IN b3yDnD pbni b;ii3D poon — 


ypyiD pDon — 

Vab = E-'-I 

D>p7n nno 
nbbion >p7n — ab 

Se-ZIR 

2 l = 0 ‘iiniTp>pin 


.n’'7pQ nmv minnn .oii’n niyyo un nr ^ 2 Dn dP>s in/i npnvn 
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Eph - %+B 


nOptJNimD Dp£)N 


owNn 


nieV„r„ = ni 
E,h = |Ef-Ej 


nnii nmjn 


E =- 


R* 


P’o DiDNi n'>'>i~0H nioi 

(Uco = 0) , 


h^ 8dh^ 


pnupbNn bvy D>imon D>PiPoQn >oim 


r„ = rjn2 


ri = 


p’GH DIDNl 


^ 47r^m„ke 
& 


2 =0.529 A 




h _h 
mv p 


■>->M2-ni iinou 


AxAp 


> 


4n 


3TiN'mn"’N pnpv 


AE = Amc^ 


n>’3i3K-npA n^’pvy 


MeV 

AE(MeV) = Am(u) • 931.494 


dN 

dt 


= -XN 


N^Nqø"^^ 

R = ?u^r 

rp _ fin2 
hn X 


’i’DpKVTi npo ^v> nD>y7 
nD’vin vup — X 

’2>DpNim HpD '?v nib’VD 
□•”nn n>^no pr 


nnwoljo np’tJfiiN 

njsinØj = n2 sin02 

pin 

U ^ V f 

nwTvn nnpii 

Hi !vi 

lui 

Jimp rt>i>n 

C = ? 

niyivn noi^iv 

0«t?5>ttn0pbN1 D«i3tt 

v = Xf 

nnnn niTn« 

sinØ^ Vj 

sinØj ” H] ~ V 2 

m’3iyn pin 

X 

fi = DmvJp ppiiipy *ip’ni loiv 


>)\yo JTiDiKnni D’>\yNi Dio’upn >Tip 
VDio">ii\y (iTivi) Jinipo 

sinØ = ^ 

° K d _ 

nnipA ’)\y)o jimNnna did’J’o ’np 


sine„ = T~ = (n-2)d 


II 

31K> TinP11 

no’pv 3npn TiiDnNnni DiA’upo >iip 

sinØji = = nN * X 


7>m pTPi no’pvi nniii ’np 
- fl X 

Eph = lrf 

E(eV) = ;2/“= 1240 
X(Å) X(nm) 

■poiD bvy n”3n3K 


nn pn - 5n\yn' - npn’23 iip’n 
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:’:\y UDO bvy niTpn 


nb>iN b'o >D'n3Dpn m>pn 

>'n + l~=‘n + ''nAt + i‘‘„ At^ 


*n + l~>'n + ''„^t 

% + l~''n + i(a„ + a„ + l)^t 


''n + l-V + ^n^t 




(.Tinji D3>nib D’\yn\y)3i ,vn>n ’jvu’in ppino pvin D>o'i\yi D>v'iipn ’D^v) 


inv 

nn»n’ 

)m>v 

vupn o\y 

6.67-10"^^ 

N*m2*kg"2 

G 

vnp 

9-10^ 

N*m2*C"2 

k 

pina Dipon 

3-10^ 

m*s“^ 

c 

p>-)3 -iiKn m-i'nn 

1.257 • 10“^ 

47r'10"^ 

T*m*A"* 

^^o 

p>“in 

8.85*10^^2 

C2-N“**m“2 

^0 

P’in mn\?pbNn 

1.60*10“^^ 

C 

e 

>-T'iu>n ’bovynn ivodd 

6.63 *10“ 24 

4.14*10“^^ 

J * s 

eV *s 

h 

p3K^D vnp 

9.11*10“21 

kg 


inopbN Dpn 

1.67 • 10~27 

kg 

■"p 

•|ioi"iD nuo 

1.67 • 10“27 

kg 


inu>n nuo 

6.02 *1022 

mol”^ 

Na 

viip 


.n’^’'7'D nmj> nnnnn ,’Dirn N'^.myyn an nr nooD nib>5? iN/i npnyn 


L|f O 
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leV = 1.6*10-*^J lÅ = 10"^®m 

lnni = 10“^m 

vn^ nuo 

mouiouN 1 = 1.01 • 10^ ^ lu = 931.494^^ = 1.66 • 10 “ ^'^kg 



tc = TK-273 


m 

1 ^ = 1.87-102« 

S c 


jivottntt jiiNnpi) 


^tcR^ 

noj 

27cR 


sin 0 ^ tgø 

nnop in>nt9 

7CR^ 

nu\y 

sin 9 0 

D’iNmn nnop Tn>ni9 

47cR^ 

*inD ’io nD\y 




nn in - - npn’oa iip’D 
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m>ni Jinw l?v o’iinj 


inn» i»t 

oim 

OV71 

nott 


(JIDDO’) 

(m) VINH1173 3’10 

(m) 

(kg) 




6.96 • 10^ 

1.99 *10^® 

\y)3\y 

27.3 

3.84-10^ 

1.74*10^ 

7.35-10^2 

ni’ 


nabn »aswa nnwpn D>)ir)i 


iitnjo i»r 

(D’i\y) 

vsiott uim 

(lO^m) 

01>71 

(lO^m) 

(lO^'tkg) 

J1D> 3313 

0.2408 

57.9 

2.44 

0.330 

(Mercury) non idid 

0.6152 

108.2 

6.05 

4.869 

(Venus) mi3 

1.00 

149.6 

6.38 

5.974 

(Earth) \1N 

1.881 

227.9 

3.40 

0.642 

(Mars) D>7K)D 

11.86 

778.3 

71.4 

1899.1 

(Jupiter) p7ii 

29.46 

1427.0 

60.0 

568.6 

(Saturn) >Nn3iy 

84.01 

2871.0 

26.1 

86.98 

(Uranus) di3Tin 

164.8 

4497.1 

24.3 

103 

(Neptun) p\DDi 


onnN o’ttWNi o»p»pbn Jiioon 


u-3 npon 

OIONH 

1.007825 

lO’O 

2.014101 

DviD’n 

4.00260 

"H« Dvbn 

7.01601 

^Li 

12.00000 

priD 


-STOon 

u-3 no»n 

p’pbnn 

0.511 

0.000549 

piopbN 

938.272 

1.007276 

pono 

939.566 

1.008665 

inD>i3 


mnv minan .’Dij’n n'? n^vn an nr nouo mVs wn npnyn 


■ 








